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BUILD YOUR OWN ROBOT: 
ASSEMBLING THE BODY 
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Build a hi-fi mini-speaker system Troubleshooting hints and tips 
Finding faults in coaxial cables How to connect hi-fi accessories 
A look at H-P's personal computer Build the universal logic tester 
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TRIP COMPUTERS, 

DIGITAL DASHBOARDS, 

AND MICROPROCESSOR IC'S 

GIVE U.S. CARS A BRIGHT FUTURE 






A LIFETIME GUARANTEE AND 11 OTHER REASONS TO BUY 
AN "OPTOELECTRONICS" FREQUENCY COUNTER 



1. SENSITIVITY: Superb amplifier circuitry with performance 
that can't be matched at twice the price. Average sensitivity 

of better than 15 mV from 10 Hz to 500 MHz on every model 
and better than 30 mV from 500 MHz to 1 .1 GHz on the Series 
8010A and 8013. 

2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz to 50 MHz. 10 Hz 
over 50 MHz. 

3. ALL METAL CASES: Nol only are the heavy gauge aluminum 
cases rugged and attractive, they provide the RF shielding 
and minimize RFI so necessary in many user environments, 

4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010; 
8013 series and optional on the 7010 series is a buffered 

10 MHz clock time base input/output port on the rear panel. 
Numerous uses include phase comparison of counter time 
base with WWVB (U.S. National Bureau of Standards). Stand- 
ardize calibration of all counters at a facility with a common 
10 MHz external clock signal, calibrate scopes and other test 
equipment with the output from precision time base in 
counter, etc., etc. 

5. ACCURACY: A choice of precision to ultra precision time 
base oscillators. Our ±1 PPM TCXO (temperature compen- 
sated xtal oscillator) and ±0.1 PPM TCXO are sealed units 
tested over 20-40 °C. They contain voltage regulation circuitry 
for immunity to power variations in main instrument power 
supply, a 10 turn (50 PPM) calibration adjustment for easy, 
accurate setability and a heavily buffered output prevents 
circuit loads from affecting oscillator. Available in the 8010 and 
8013 series is our new ultra precision micro power proportional 
oven oscillator. With ±.05 PPM typical stability over 10-45X. 
this new time base Incorporates all of the advantages of our 
TCXO's and virtually none of the disadvantages of the tradi- 
tional ovenized oscillator: Requires less than 4 minutes 
warm-up time, small physical size and has a peak current 
drain of less than 100 ma. 

6. RAPID DISPLAY UPDATE: Internal housekeeping 
functions require only .2 seconds between any 
gate or sample time 

MODEL 7010A 600 MHz I 



period. At a 1 second gate time the counter will display a new 
count every 1,2 seconds, on a 10 second gate time a new count 
is displayed every 10.2 seconds. (10.2 seconds is the maximum 
time required between display updates lor any resolution on 
any model listed). 

7. PORTABILITY: All models are delivered with a 115 VAC 
adapter, a 12 VDC cord with plug and may be equipped with 
an optional ni-cad rechargeable battery pack installed within 
its case. The optional Ni-Cad pack may be recharged with 12 
VDC or the AC adapter provided. 

8. COMPACT SIZES: State-of-lhe-Art circuitry and external AC 
adapters allowed design of compact easy to use and transport 
instruments. 

Series 801 0(801 3: 3" H x 7-1f2"W x 6-1/2" D 
Series 7010: 1-3(4" H x 4-1/4" W x 5-1/4" D 

9. MADE IN U.S.A.: All models are designed and manufactured 
at our modern 13,000 square foot facility at Ft. Lauderdale, 
Florida. 

10. CERTIFIED CALIBRATION: All models meet FCC specs 
for frequency measurement and provided with each model is a 
certificate of NBS traceable calibration. 

11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art 
LSI circuitry, parts count is kept to a minimum and internal 
case temperature is only a few degrees above ambient 
resulting in long component life and reliable operation. (No 
custom IC's are used.) To demonstrate our confidence in these 
designs, all parts (excluding batteries) and service labor 
are 100% guaranteed for life to the original purchaser. 
(Transportation expense not covered). 

12. PRICE: Whether you choose a series 7010600 MHz 
counter or a series 8013 1.3 GHz instrument it will compete 
at twice its price for comparable quality and performance. 

MODEL B010A/8013 1 .1 GHz/1 .3 GHz 
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SERIES 70 10A 

H7C10A SOOMHzCounler 1 PPM TCXO S199 95 

K7010 ia 600 MH; Counter -0.1 PPM TCXO S249 95 

OPTIONS. 

•70-M Handle/Tin Bail (nol shpwni S295 

#Ni-Cad-701 Ni-Cad Batiery Pack & Charging 

Circuitry Installed Inside Unit 319.95 

HEC-70 Emernat Clock MpuUOutpul $35.00 

dCC 70 Carry Case -Padded Black Vinyl $9 95 



SERIES 601 QW9013 

K8010A 1.1 GHzCOunter 1 PPM TCXO 

H8010.1A MGHj Counter- 0.1 PPM TCXO 
H8010.O5A 13 GHz Counter. 05 PPM Oven 
118013.1 13GHz Counter 1 PPM TCXO 

•S013.05 1.3 GHz Counter -05 PPM Oven 

OPTIONS 

*NiCad 801 Ni Cad Batlerv Pack ,4 Chnrqmn 
Circuitry installed inside Unit 
Padded Black Vinyl 




$399 00 
$450 00 
$499.00 
$550.00 
$599.00 



S499S 
$ 9.95 



ACCESSORIES 

»TAI00 Telescope antenna wilh 

ncjiii angle BNC 

Prooe.SOOhm. IX 

Probe. Lo-Pass 

Audio usage 

ProPe, Hi Z 

General Purpose 
*LFM 1 1 10 Low Frequency Multiplier 

X 10.X 100. X1000 

For High Resolution ol Audio Fieo. 
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5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 

ERMS. Orders to US and Canada, add 5% lor shipping, handling and insurance lu a maximum ol StOOO An other ciders a : 



1-800-327-591 

FROM FLORIDA (305) 771205 
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Beep Free 

Doctors use them and so do many businessmen. 
The pocket beeper now takes a giant step forward 
with the introduction of the own-your-own system. 



You're away from your desk in a meeting. 
Suddenly your pocket beeper starts beeping. 
You pullit out of your pocket, press a button 
and you hear your secretary's voice with a 
message. 

"Big deal," you say. "What's so special 
about that. There are thousands of pagers like 
it in use." Yes, but this one is different. 

TOTAL CONTROL 

In the first place, you own the entire system. 
You own the transmitter and the beepers. 
Secondly, the system is inexpensive. It costs 
less than leasing one traditional beeper for a 
year. And finally, it solves the problems that 
other pagers can't solve- but more on that 
later. 

The new Auto Page paging system consists 
of a transmitter that sits on your secretary's 
desk. When a call comes in, she presses a 
button which sends out a signal to your paging 
device. The antenna rests on your secretary's 
file cabinet and plugs easily into the trans- 
mitter so there's no installation. 

MAKES NO SENSE 

But like many breakthrough products the 
Auto Page System has limitations. The system 
was designed for office, factory, farm or home 
use. So its range is limited to one mile with 
voice and two miles with tone. 

For doctors who are constantly on the road, 
the Auto Page does not make sense. For the 
business person, however, who moves 
frequently through an office or factory, the 
system is ideal. 

Instead of using expensive paging or loud 
speaker systems, you can locate and 
communicate with your staff in privacy no 
matter where they are within your premises. 



SERIOUS THOUGHTS 

You can use up to six different pagers, each 
on different channels, and the entire system 
with two beepers costs only $395.00. 

Once you own the system there are no 
further costs. Conventional pagers rent for up 
to $25.00 per month so in eight months the 
Auto Page System with two pagers would pay 
for itelf and from then on your secretary can 
literally 'beep free.' 

Each additional beeper costs $75.00 or the 
equivalent of a three month lease on the 
typical beeper. But you can't compare atypical 
beeper with the Auto Page. The Auto Page has 
voice transmission. The typical beeper does 
not. The Auto Page is a totally personal sys- 
tem that can be used anywhere. The typical 
beeper must be used near a big city. And 
finally, the typical system is expensive -many 
times the cost of the Auto Page System. 

HERE AND THERE 

We suggest that before you decide to 
purchase, you experience the freedom and 
convenience of personal paging. Order a 
system from JS&A on our 30-day trial. Give a 
beeper to each member of your staff. See how 
easy it is to set up a system {just plug it in). And 
then actively use it for a month. If personal 
paging is not the most convenient and efficient 
way to communicate, return it anytime within 
30 days for a prompt and courteous refund. 

We've tested our system at construction 
sites, in large buildings, on farms, in the 
country, with motel operators and several 
small businesses. Based on our personal 
observations and sales success, we are con- 
vinced that the Auto Page System of personal 
paging is the future of paging. 



JS&A is America's largest single source of 
space-age products -further assurance that 
your modest investment is well protected. 
Service should not be required for many years 
as the Auto Page is totally solid state, but if 
service is ever required, just pop your receiver 
or transmitter in its mailing carton and mail to 
the Auto Page service- by-mail center which 
will promptly repair and return your unit. 

To order your system, send your check or 
money order for $395.00 for a system with two 
beepers and $75.00 for each additional beep- 
e r u p to s ix ( 1 1 1 in o i s re si de n ts ad d 6% s ales t a x } 
to the address below. Please add $4 tor 
postage and handling. Credit card buyers may 
use our tolf-free number below. 

We'll send you a transmitter, antenna, 
beepers, one-year limited warranty and com- 
plete instructions. 

Persona! paging and low-cost personal 
communications are nicely packaged' in a 
system that will make your company more 
efficient from the very first day you test our 
system, Order one for your test at no obli- 
gation, today. 




Dept.RA One JS&A Plaza 
Northbrook, III. 60062 (312) 564-7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (31 2) 564-7000 

©JS&A Group, lnc.,1 980 
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You can't buy a better 
frequency counter than our 

new 6001. 

Even if you spend $300 more. 



Count the extra range. The extra 
precision. The dollars you save. And 
you understand why, at $425,* our 
new Model 6001 650 MHz Precision 
Frequency Counter offers you more 
value than those of other leading 
manufacturers. 

A look at the competitive mod- 
els" from B&K, Bailantine, Data Pre- 
cision, Fluke and Hewlett-Packard 
will tell you why. 

You can spend as much as 
$695 and get a range of only 10 Hz 
to 600 MHz (as compared with our 
guaranteed 5 Hz - 650 MHz). 

You can spend 



$620 and get only 1/10 the preci- 
sion (± 5ppm as compared to our 
0.5ppm). 

You can settle for a six- or sev- 
en-digit display instead of our eight. 
Half the range and one-fifth the ac- 
curacy at about the same price. Or 
spend considerably more, for equal 
precision and extra features you'll 
probably never need. 

It's this simple: if you're looking 
for a high-precision, wide-range 
counter, nothing compares to our 
Model 6001. With its 



switchable audio-band low-pass fil- 
ter, Selectable 0.1/1 .0/1 0-sec. gate. 
Internal/external timebase selection. 
Unit-count mode. High-brightness 
display. True TTL inputs. Built-in 
temperature-controlled oven. And 
NBS-traceable standard. To name 
just a few of its many advantages. 

Make your own comparison. Ask 
us for full specs and a demonstration, 

The rest is a matter of dollars 
and sense. 




GLOBAL 



Call toll-free for details 



SPECIALTIES 1 800 243 6077 

^^" ™^^"*^™« m^w During business hours 

CORPORATION 

■ Suggested U S . resale. Prices, specifications subject to change without notice. ■ * Comparison based on manufacturers' literature and suggested resale . © Copyright 1 980 Global Specialties Co rporalion . 



New Haven CT 06509 (203) 624-3103. TWX 710-465-1227 
OTHEH OFFICES San Ftaneisco (4151 421-8972 TWX 910-372-7992 
Europe Phone Saflrun-Walden 0799-21682. TIX 817477 
Canada Leo Final er Lid . Downsview. Ontario 
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SPECIAL 45 ELECTRONICS IN YOUR NEXT CAR 

FEATURE Part 1. Digital dashboards, trip computers, and micro- 

processors— a look at how electronics is changing the 
American car. Martin Bradley Weinstein 

BUILD 49 LOW FREQUENCY CONVERTER 

Add-on accessory extends the low-frequency range of the 
Synthesized Function Generator. Gary McClellnn 

52 MINI-SPEAKER SYSTEM 

A high-performance speaker system for your hi-fi in a mini- 
sized package. Gary Stock 

55 BUILD YOU OWN ROBOT 

Part 5: Construction details for completing the body and 
adding a voice. James A. Gupton 

63 UNIVERSAL LOGIC TESTER 

A one-IC device that checks out not only components, 
but entire circuits. Fred Blechman, K6UGT 



CIRCUIT 
APPLICATIONS 



84 HOBBY CORNER 

A call for do-nothing circuits plus a light-panel project. 
Earl "Doc" Savage, K4SDS 

100 NEW IDEAS 

A winning circuit application from our readers 



AUDIO 71 CONNECTING SIGNAL PROCESSORS TO YOUR SYSTEM 

How to connect multiple-signal processing devices to you r 
system and insure optimum performance Len FekJman 

78 R.E.A.L SOUND LAB TESTS DUAL 606 TURNTABLE AND 
ORTOFON ULM55E CARTRIDGE 

Ultra low-mass turntable/cartridge combination rates 

excellent. 



VIDEO 77 CCD COMB FILTERS FOR TELEVISION 

HowCCDdevi ces a re bei ng used to i mprove picturequality. 
Karl Savon 

102 SERVICE CLINIC 

An unusual regulator circuit from Hitachi. Jack Deir 

104 SERVICE QUESTIONS 

R-E'S Service Editor solves technician's problems. 



RADIO 92 COMMUNICATIONS CORNER 

A look at quartz-locked receivers and what they're all 
about. Herb Friedman 



COMPUTERS 75 HEWLETT-PACKARD'S HP-85 

A rundown on H-P's entry into the personal computer 
arena. Jules H. Gilder 



EQUIPMENT 
REPORTS 



32 Flute 8050 Digital Multimeter 

36 Cincinnati E lectro sy stem s Model 113 Continu Ity Tester 

38 Antenna Incorporated Persuader CB Antenna 

40 Taco/Jerrold Maxim iierTV/FM Preamplifier 
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ON THE COVER 

Digital dashboards, trip computers 
and microprocessors — electronics is 
finding its way into automobiles. This 
first part of a four-part series will ex- 
plore how electronics is being applied 
to the automobile and its impact on 
the driver. For an in-depth look at digi- 
tal dashboards, turn to page 45, 




USING EQUIPMENT you already have, you can 
pinpoint the location of faults along coaxial 
transmission cables. This technique is espe- 
cially useful for burled cables. For the complete 
story, turn to page 67, 




HIGH-PERFORMANCE MINI SPEAKERS you can 
build for your hi-fi system. Complete construc- 
tion details start on page 52. 



Radio- Electronics, (ISSN 0033-7862) Published monthly 
by Gernsback Publications. Inc.. 200 Park Avenue South. 
New York, ny 10003. Controlled Circulation Postage 
Paid at Concord, MH. One-year subscription rate: US A. 
and U.S. possessions. $13.00 Canada. S1600. Other 
countries. S18.00. Single copies $1.25. © I960 by 
Gernsback Publications, Inc. AH rights reserved. Printed 
in U.S.A. 

Subscription Service: Mail all subscription orders. 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio- Electronics 
Subscription Service, Box 2520. Boulder. CO 80322. 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and/or artwork or photographs 
if their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of 
man uscri pts a nd /o r artwork or photog raphs wh tie i n o u r 
possession or otherwise. 



As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers. Radio- Electronics disclaims any responsibility for the sale and proper 

functioning of reader-built projects based, upon or from plans or information published in this magazine. 
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3-D 
CASSETTES 



VIDEODISCS 
NATIONWIDE 



The second portable combination camera-VCR has made its bid for the home movie market. 
Following by two months Sony's demonstration of its "Video Movie" system (Radio* Electron- 
ics, October, 1980), Hitachi showed a working model of its experimental Mag Camera, combin- 
ing an MOS solid-state camera with a quarter-inch VCR. Unlike Sony's unit, which can record 
only 20 minutes on a microcassette, the Mag Camera uses a cassette just slightly larger than an 
audio cassette for two hours* recording time. While Sony said that its Video Movie was four to 
five years off, Hitachi has a goal of two years for marketing its Mag Camera. 

The long-playing mini-cassette will use metal tape, which moves at a slow 0.63 ips. Neverthe- 
less, it is capable of high-fidelity stereo sound because the FM audio track is combined with the 
video signal on the helical path. A conventional longitudinal sound track is also included for 
dubbing. The entire camera-VCR combination weighs about 5.7 pounds. Hitachi also said it 
would have a MOS camera on the Japanese and American markets next year at around S 1 ,625; it 
weighs about 3.5 pounds, including electronic viewfinder and power zoom lens, or 2.4 pounds 
without the viewfinder. It's the first solid-state camera to have a firm date for the consumer 
market. The MOS image sensor is Vj inch in diamater, has 260 lines horizontal resolution, and 
avoids the sticking and lag common to vidicon cameras. 

The French government telephone system plans to eliminate the telephone directory and substi- 
tute electronic terminals in the homes of all subscribers over the next 10 years, distributing more 
than 30,000,000 free terminals. The first test operation is now in effect in several areas of 
France, with the first 250,000 terminals to be installed by some time in 1981. Each terminal has 
an alphanumeric keyboard so enable the subscriber to type out the category of information 
sought — "restaurants," for example. Restaurants are then displayed by category, with open 
hours, prices, etc. The system also provides the traditional alphabetical listings. France says that 
the new system, including the free terminals, is cheaper than printing and distributing phone 
books, and has the additional advantage of continuous updating. 

The near-certainty of electronic camera- recorders sized to compete with super-8 provoked a 
defensive reaction at the Fotokina exposition in Cologne, Germany, with traditional film camera 
makers showing devices to play home movies through a television set or dub them onto tape. 
Those were shown by Grundig (already in production) and Elmo of Germany and Sankyo, 
Yamawa and Goko of Japan. Goko's unit uses a 24 -sided prism in place of a mechanical shutter 
and is capable of producing many special effects, including fades, dissolves, and titling on 
videotape. It also permits video monitoring of film while editing or inserting special effects. 

They may be on the way down, judging from recent developments. Most three-tube TV projec- 
tors have been priced in the high three-thousands or lower four-thousands of dollars — except for 
Henry Kloss's Novabeam, which is pegged at $2,995. Pushing for more popular acceptance of 
projection, Sony has introduced two new two-piece systems, at $2,495 for a 50-inch picture and 
$2,995 for a 72-inch picture. Advent responded with a 72-inch two-piecer with remote control 
(which Sony lacks) at a suggested list price of $3,295, but with sufficient promotional allow- 
ances to be priced competitively with Sony's same-sized unit. Other models from different 
manufacturers are expected to compete at similar prices. The lowest-priced three-tube unit is 
probably still the Heath at $2,195 plus shipping — and plus assembly labor, of course. 

If you want a new thrill from your home videocassette recorder, how about objects popping out 
of the screen? MCA Videocassette is planning to revive some of the old 3-D movies on cassette, 
and at presstime had hoped to have the first two ready before Christmas. They're the old classics, 
"Creature from the Black Lagoon" and "It Came from Outer Space." Although the movies 
originally required polarized glasses for viewing, they have been modified for the use of red and 
green glasses on the home screen (you can't polarize the light on picture tubes). Each movie 
cassette will come equipped with four pairs of glasses and will sell for $65. 

In time for Christmas, optical videodisc players and discs are generally available in all major 
market areas of the United States. The big expansion from a few markets began this fall, when 
Pioneer added some 20 new areas, including all of the top 20, with Magnavox's compatible 
players not far behind. Pioneer accompanied its national rollout with an advertising campaign, 
designed to increase consumer awareness of the videodisc. About 160 different titles — principal- 
ly feature movies — are available now on disc, and player owners are clamoring for more. The 
players carry suggested list prices from $749 to $799. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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When you think about toots for a customized 
tool kit remember these leading brand names 
from Cooper. They ensure uncompromising 
quality and years of dependable service. 

They are designed to meet your unique ser- 
vice, repair and maintenance needs. So, be 
sure you specify Cooper Tools when ordering. 

And don't forget, customized tool kits 
containing Cooper Tools are available from a 
selected group of Cooper distributors. Don't 
take chances on tools. Ask for Cooper tools 
or write for the name of the nearest custom 
kit supplier. 




from Cooper TheTbolmaker. 
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The Cooper Group 

BOKER' CRESCENT' LJUFKIN' 

NICHOLSON ' PLUMB- WELLER * WES" XCBJTE- 

P.O Bon 726, Ape*, North Carolina 27502 



Here's the best 



fluke Digital 
Multimeters. 

Now you can 
carry one 

home." 



Right now, in selected electronics 
supply stores across the country, Fluke is 

Jucing a new line of !ow<;ost DMM's: 
the Fluke Series D. With their distinctive 
dark cases and full range of accessories, 
these five DMM's are designed to meet 
the test and measurement needs of the 
uncomprom ising serv ice tec h n ic ia n , home 
hobbyist, student or working engineer. 

Fluke perfected the handheld DMM 
and set tough standards for accuracy and 
reliability that have made analog meters 
obsolete, and other digitals seem clumsy 
by comparison. 

You've probably heard alxmt their 
suiierior electrical performance, mechanical 



niggednessand environmental endurance. 
And now you can see for yourself at 
your favorite electronics dealer why Fluke 
DMM's have become the professional's 
choice the world over. 

Series D Handheld Models. 

D 800: Fluke's lowest-priced DMM, easy 
to operate, with six functions, 24 ranges 
and 0.5% dc voltage accuracy. Guaranteed 
a full year by Fluke. A sure-fire solution 
to basic measurement needs. $125.* 
D 802: Basic dc accuracy of 0.1% and 
conductance for high resistance measure- 
ments to 10,000 Mil make this multimeter 
a solid price /performance value. $179.* 




If your dealer doesn't carry Series I) Multimeters 
yet, call this numlx.»r. We'll ixf happy to tell you 
who does. 1-800-426-9182 



I) 804: A powerful, versatile handheld 
DMM with nine functions, 26 ranges, 0.1% 
basic dc accuracy and more. Direct 
temperature readings in °C with K-type 
thermocouples; peak hold on voltage and 
current functions; even an audible indicator 
for instant continuity and logic level 
detection. Available January 1981. $229.* 

Series D Bench/Portables. 

D 810: By means of a Fluke-built hybrid 
converter, this multi-purpose DMM delivers 
True RMS measurements of ac voltage and 
current with speed and precision. Also 
features conductance, 0.1% basic dc accuracy, 
an extra 10A range and diode test. $259.* 



D 811: Same performance features as 
the D 810 with the added convenience of 
battery power. Rechargeable "C" size Ni- 
Cad batteries deliver up to 40 hours 
rant i n uous operat ion . $29 9. * 

Series D Accessories. 

A wide range of accessories to extend 
the measurement capabilities of your 
Series D Multimeter is available, including 
temperature and current probes, carrying 
cases, deluxe test leads and thermocouples. 

With Series D Multimeters so easy to 
find and economical to own. Fluke has 
made selecting the right DMM much simpler. 
This is your opportunity to own a Fluke. 



from the world 
leader in DMM's, 
Now we've designed 
one for you. 
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•suggested U.S. list price. 
For technical data circle no. 33 



NRI will train you at home 

to be an electronics professional 

in the growing world 

of communications. 

Learn to service, repair, and install everything from microwave antennas 
to two-way radios. . .from radar sets to TV transmitters. 




Marine Communications 



Aviation Communications & Navigation Systems 
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Direction Finders, Loran 




No other home-study course 
gives you such complete, professional 
training in so many fields of com- 
munication. No other gives you the 
actual bench training with kits and 
demonstration units specially designed 
for learning. Only NRI gives you the 
thorough preparation and training 
you need to achieve professional 
competence in the wide world of 
communications. 

Learn at Home 
in Your Spare Time 

Learn at your own pace, right in 
your own home. There's no need to 
quit your job or tie up your evenings 




with night classes. No time or gas 
wasted traveling to school ... NRI 
brings it all to you. You learn with 
NRI-pioneered "bite-size" lessons and 
proven, practical "power-on" training. 

Build Your Own 2-Meter, 

Digitally Synthesized 

VHF Transceiver 

NRI training is "hands-on" 
training. You get honest bench ex- 
perience as you build and test this 
industrial-quality two-way radio and 
power supply. You reinforce theory les- 
sons as you induce and correct faults, 
study individual circuits and learn 
how they interface with others. Or, 
at your option, you can train with a 
fully-assembled forty-channel mobile 
CB and base-station power supply 
converter. 

You also build and keep for use 
in your work a transistorized volt-ohm 



meter and digital CMOS frequency 
counter. NRI even gives you special 
lessons to get your Amateur License so 




CB Radio 



Mobile Radio 




Aircraft Guidance & 
landing Systems 





AM & FM Broadcasting 




you can go on the air with your VHF 
transceiver. 

FCC License 
or Full Refund 

In all, you get 48 lessons, 9 
special reference texts, and 10 training 
kits ... the training you need to become 
a professional. And NRI includes train- 
ing for the required FCC radiotele- 
phone license examination. You pass 
or your tuition will be refunded in 
full. This money-back agreement is 
valid for six months after the com- 
pletion of your course. 

Free Catalog, 
No Salesman Will Call 

NRI's free, 100-page full-color 
catalog shows all the equipment you 
get, describes each lesson and kit in 
detail, tells more about the many 
specialized fields we train you for. It 
includes all facts on other interesting 
areas like TV and audio servicing or 
digital computer electronics. Mail the 
postage-paid card and see how we can 
make you a pro. 

If the card has been removed, 
write to: 

NRI Schools 

McGraw-Hill Continuing 
Education Center 
frjiffl 3939 Wisconsin Ave, 
I ■ H 1 1 1 Washington, D.C. 20016 
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Improving boiler safety 

Low water levels lead all other causes of 
accidents in both industrial boilers and 
those used for commercial heating. Sedi- 
ment build-up and contamination in me- 
chanical and electrical low-water sensors 
can cause a false Indication of high water, 
allowing the true water level to become 
dangerously low. 

A new electronic probe introduced by 
Honeywell solves the contamination prob- 
lem. Like the standard probe, it consists of 
a metal rod Inserted in the boiler through 
an insulator, Current flows in a series cir- 
cuit through the coil of a relay, through the 
probe, then through the water to the boiler 
body, which forms the ground and return 
circuit. Thus, while the probe touches wa- 
ter, the relay remains closed. 
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THE GUARD-RING midway down the insulator 
is connected lo the electric line and to the input 
ot Ihe relay coil that holds the circuit closed. 
When the insulator la clean, II has no effect. II 
conductive contamination builds up on the 
insulator, it shunts currant around the relay to 
cause it to drop out, stopping the burner. 

But conductive contamination can build 
up on the insulator, between the probe and 
the grounded boiler. Current through this 
contamination layer can keep the relay 
closed and give a false indication ot high 
water. 

In the Honeywell Guard-Ring probe, the 
Input, instead of going first through the 
relay coil, is connected to the ring (see pho- 
to) and another lead from the ring goes to 
the coll . if contamination builds up between 
the ring and probe, and between the ring 
and the grounded boiler, shunt circuits are 
formed across the relay coil, reducing the 
current through It. When the resistance of 
these two shunts drops enough, the relay 
contacts open and the boiler burner goes 



out. Thus— unlike the standard probe — the 
Guard-Ring type of boiler low-water probe 
is a fail-safe device. 

Parental Supervision by Cable 

A special feature of a new two-way inter- 
active cable-TV system — the TOCOM 55— 
is that it includes a "parental access" con- 
trol with which parents can pre-select the 
programs to be received, thus offering 
them a safeguard against inappropriate 
programming for their children. The Irving 
(Texas) company Is in the news because its 
system is featured in five of the six bids for 
the cable-TV franchise for nearby Dallas— 
a system planned to be one of the most 
advanced — if not the most advanced — In 
the country. 

The TOCOM 55 can receive not only 55 
TV channels, but 55 channels of "text," 
graphic displays, movies, etc. (The text is 
transmitted in the vertical intervals be- 
tween fields and frames.) It is on those spe- 
cial non-broadcast channels that the par- 
ental access control is expected to be most 
useful. 

Among the other advanced features of 
the system are a 24-hour emergency alert 
that allows the system center to activate 
the TV sets on its circuit and alert all sub- 
scribers should any danger— such as tor- 
nados or floods— pose a threat to the com- 
munity. 

Computer security can be provided, with 
smoke and intrusion detectors Installed In 
the home and the central computer send- 
ing out a "polling" pulse every few sec- 
onds. An alarm is turned in and the subscri- 
ber alerted if danger is detected. 

Among the "text" displays from which 
the subscriber can select are a wide variety 
of wire service, financial, weather service, 
and community service news, airline sched- 
ules, shopping guides, and other features 
of general and specialized interest. 

With the two-way feature, the viewer can 
participate in opinion surveys, call up infor- 
mation from data banks and specialized 
services, and gain access to pay-per-view 
programming, which may include live 
events as well as movies. A test of cable 
marketing services is expected in the near 
future. 

Better space satellite forecast 

GOES-D, the latest Geostationary Oper- 
ational Environmental Satellite, carries new 
instrumentation that may help meteorolo- 
gists to improve greatly the accuracy of 
their weather forecasts. 

The primary payload of GOES-D is a visi- 
ble and infrared spin-scan radiometer at- 
mospheric sounder (VISSR). Built by the 
Hughes Santa Barbara Research Center to 
provide new data on the vertical structures 
of temperature and moisture in the atmo- 
sphere, it will increase the Information 



available to the forecaster. 

"Our monitoring of severe storms is lim- 
ited to observing the development of tops 
of clouds as they build altitude," says a 
leading weather expert. "If there is what we 
call an 'undercast' we can't make sound- 
ings beneath the top cloud layer." Making 
measurements literally in depth will greatly 
enhance the ability of meteorologists to 
determine the intensity of building storms 
and to track them as they build. 



GOES 



SATELLITE 




Lri iLL'.ICZ'L 



THE HUGHES GOES-D SATELLITE, about 12 
feet high and 7 fset In diameter, operates in 
synchronous orbit 22,300 miles above a spot on 
the equator, where it can "see" practically the 
whole Western Hemisphere. The spacecraft 
spins at 100 rpm, scanning a strip of the plane! 
for its "cloud pictures" each spin. The antennas 
are "de-spun" so that they point constantly al 
the earth. The satellite transmits visible imag- 
ery with a resolution of 0.6 miles (9 km) and 
infrared imagery with a resolution of 4.3 miles 
(6.9 km). The vertical atmospheric sounder 
(VAS) picks up and transmits data formerly not 
collectable. 

GOES-E and GOES-F are now under con- 
struction. One of them will replace eerlier satel- 
lites; the other will remain on the ground as a 
spare. 

The new satellite will not only transmit 
data to earth— delivering every 30 minutes 
the type of cloud picture familiar to TV 
weathercast viewers— it will pick up infor- 
mation from earth surface platforms— 
which transmit data gathered by such 
instruments as river, rain, and tide gauges, 
seismometers, and automatic weather sta- 
tions — and forward It to various users in 
the U.S. 

The platforms transmit at regular inter- 
vals, or when interrogated by the satellite. If 
instruments sense changes beyond normal 
parameters, an emergency alarm mode Is 
entered, transmitting the data as it is 
picked up. 

continued on page 14 



A sweeping statement about our 

new Function Generator: 

It provides a dean signal at a carefree price. 




Sabtronics can offer low 
prices because we sell what we 
manufacture, directly to you. And 
the 5020A Function Generator 
you get from us is second to none 
in price/performance. We give 
you the waveform you want — 
1 Hz all the way up to 200 kHz in 
five overlapping ranges: stable, 
low-distortion sine waves, high 
linearity triangle waves, fast 
rise/fall-time square waves — 
plus a separate TTL square wave 
output and high and low level 
main outputs. For precise fre- 
quency settings we have a fine 
control in addition to the usual 
primary control found in competi- 
tive units. 

The sweep input allows 
external frequency control and 
frequency sweeping over 100:1 
range, and control over both the 
output amplitude and DC offset is 
provided for all wave forms. 



Get a clean signal at a price 
that won't clean you out. Send in 
the coupon and order your new 
5020A Function Generator now. 
Credit card holders may call (813) 
623-2631. 

BRIEF SPECIFICATIONS 

Frequency Range: 1 Hz-200 kHz 
in 5 overlapping ranges (1 Hz-20Hz, 
lOHz-200 Hz, 100Hz-2kHz, 1kHz- 
20kHz, 10kHz-200kHz). 
Waveforms: Sine wave, square 
wave, triangle wave. Outputs 
(BNC connector): High: 
10V p-p max (600ft), Low: - 40dB 



of high output (600ft), TTL: Stan- 
dard TTL level capable of driving 10 
TTL loads. Input: Impedance 27 
kft, DC coupled sweeps the output 
frequency <100:1. Power re- 
quirement: 105-120V 50/60 Hz, 
4 VA max. Dimensions: 8" wide 
X 6. 5" deep X 3" high (203 X 165 
X 76mm). Weight: 1.5 lbs. (680 g). 

Making Performance Affordable 



INTERNATIONAL IMC ^B^r 

5709 N. 50th Street, Tampa, FL 33610 
(813) 623-2631 



tSabtronics International, Inc., 5709 N, 50th Street, Tampa, FL 33610 

i Model 5020A Function' Generator kit(s) @ $85.00 $. 

J Model 5020A Function Generator(s) assembled @ $99.00 . $ . 



iFor delivery in Florida, add 4% Sales Tax $ . 

{Shipping and handling @ $6.00 per instrument* $ . 

i10% deposit for C.O.D. orders $. 

[I enclose o money order □ check. _ , 

•(Allow 2-3 weeks for personal checks to clear.) fi ft 
[Charge: □ Visa □ Mastercard '^^K 



•Account No. 
'Name- 



Exp. Date . 



JStreet 

•City 

I*USAonly. Canada $7.50; Overseas airmail $25.00. 



.State. 



.Zip. 
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continued from page 12 



"Deregulation" benefits 

The 17 million cable-TV viewers now 
have access to a considerably greater 
range of services than was possible in the 
past, as a result ol FCC's deletion of the 
rule forbidding cable-TV systems to pick 
up most programs from outside their own 
areas, and a rule preventing cable stations 
from televising programs that are also 
shown by local broadcasters. 

Cable systems can now carry as many 
stations from outside their own areas as 
they desire. And by paying a royalty into an 
industry fund they can also transmit syndi- 
cated programs that up to the present were 
available only to the network or indepen- 
dent stations that subscribed to them. 

The action reverses an FCC trend that 
dates back before 1972, when the two rules 
were passed. It was felt at the time that the 
very existence of broadcasting might be 
threatened by the rising cable systems, and 
efforts were directed toward protecting the 
broadcasters from a danger which — it is 
now seen— did not exist. Broadcasting 
profits have grown rapidly, in spite of the 
rapid expansion of cable. 

The broadcasters— understandably— 
are unhappy, and "moments after the 
Commission made its decision," according 
to The New York Times, the National Asso- 
ciation of Broadcasters (NAB) issued a 
strong denunciation of the "irresponsible" 
action. It Is probable that they will appeal 
the decision to the courts. 

Programmable car radio 

The Clarion PE-959A car-radio receiver/ 
tape player can be programmed to bring in 
up to five AM and five FM stations auto- 
matically at predetermined times. "A typi- 
cal use of the microprocessor-equipped 
PE959," says the manufacturer, "would be 
to set it for a traffic report at 8:00 am, then 
let It switch to an FM station for music until 
8:30 am, when it would transfer automati- 
cally to another station for a news report." 

Other features of the new radio are an 
improved signal-actuated stereo control 
circuit (SASC), Dolby noise reduction, tape 



equalization switch for Cr0 2 and metal 
tapes, local/distance switch, separate elec- 
tronically controlled bass and treble con- 
trols, electronic balance control, and an 
auto-reverse cassette mechanism with 
locking fast forward and rewind. 

All controls except the fast forward and 
rewind/eject are solid-state electrical con- 
trols, contained on a slender '/<-inch thick 
faceplate. The PE-959A mounts in virtually 
every car. It includes a low-distortion pre- 
amplifier and is equipped for quick, easy 
connection to any Clarion power amp. 

The new radio is not cheap— the manu- 
facturer lists it at $899.95. 

Digital disc standard urged 

Philips of the Netherlands and Sony of 
Japan have announced that they will seek 
global acceptance for their Optical Digital 
Compact Disc system. They are submitting 
It to the coming Digital Audio Disc Stan- 
dardization Conference, which has 45 
member companies registered at present, 
and will make all efforts to promote a com- 
mon worldwide specification acceptance. 

The recording and reproduction of sound 
as coded pulse signals permits wider fre- 
quency response and a much greater dy- 
namic range than the older analog ap- 
proach. Thus, sound quality is improved 
and distortion minimized. The non-contact 
(optical) pickup system assures a long life 
for the disc. Due to the digital technology, 
additional information— such as text or 
program data— may be incorporated in the 
record. The system is compact — though 
the disc diameter is only 12 cm (less than 5 
inches), 60 minutes of high-density record- 
ing may be placed on one side of it. In 
short, say the two sponsors, the Optical 
Digital Copipact Disc system is a break- 
through in sound quality. 

NATESA's 30th convention 

The 30th annual convention of the Na- 
tional Association of Television and Elec- 
tronic Service Associations was held at the 
Ramada O'Hare (Chicago) August 7 to 10. 




WORLD'S FIRST PROGRAMMABLE CAR RADIO— the Clarion Corporation of America's PE-959A 
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1980, Total attendance was 320. 

Among the several resolutions voted, 
possibly the most important one urged 
abolition of the so-called list price sched- 
ules on components, and release of those 
to the public, because of the wide differ- 
ences in tegitimate costs of services in- 
volved in providing components. Another 
urged limiting warranties to 90 days. 

An addition to the Code of Ethics re- 
quires members to accept judgement of 
NATESA's customer-complaint policing 
committees, after proper study of all facets 
of complaints. That reinforces customer 
protection that is already assured by the 
Code of Ethics. 

Many subjects discussed officially re- 
flected general unhappiness with the direc- 
tion of industry practices. 

Elected to serve as 1980-81 Officers, 
were: Leo Emond Cloutier, Electronic Ser- 
vice Center in Los Angeles, President; Ellis 
Hall, Hall's Radio & TV Service, Middle- 
town, Ohio. Vice President, and Tom Les- 
ney, Community Radio & TV of Highland, 
Indiana, Secretary. Richard Ebare, Essex 
Junction, Vermont, was retained as Trea- 
surer for the fifth term, and Paul F. Kelley of 
Warwick, Rhode Island assumes the post of 
Immediate Past President. Frank J. Moch & 
Associates was retained as Executive Di- 
rector. 

Philip Horn was named NATESA's 1980 
Friend of Service (FOS). George Weiss, 
retiring Immediate Past President, was 
awarded NATESA's Shurnavon Award. 
Richard Ebare was presented a special 
plaque in recognition of exceptional service 
as Treasurer for five years. Lelia Aunspaw 
was presented with a "conversation piece" 
desk pen set as a momento of her two 
years service as Secretary. Meal and social 
functions were sponsored by PTS Electron- 
ics, GTE Sylvania, Magnavox, RCA, Sony, 
Zenith, GE, and Sams; Golf was sponsored 
by ET/D. Attendance awards were gener- 
ously donated by Magnavox, Panasonic, 
and Quasar. 

The Indian Lakes Resort in Blooming- 
dale, IL was confirmed as site of the next 
NATESA Convention, on August 19-23rd, 
1981, 

CBS Supports Antiope 

The Columbia Broadcasting System has 
recommended to the FCC that it adopt the 
French-developed Antiope as a national 
standard for a broadcast teletext system. 
In so doing, CBS has broken with the rest 
of the industry, which has been cooperat- 
ing with a committee set up under the aegis 
of the Electronic Industries Association to 
develop a U.S. teletext standard. The com- 
mittee, however, appeared to be making no 
progress in agreeing on a standard, which 
may have been the main reason for the 
CBS action. R-E 



Sabtronics Hand-held Digital Multimeters 

Having such excellent instruments makes 
it tough to explain our low price. 




Accurate performance you can 
rely on, time after time. That's what 
you expect from a quality DMM. But 
don't expect to pay as much for it any 
more. Because now Sabtronics brings 
you top quality DMMs with more fea- 
tures and better accuracy than other 
comparable units on the market today. 
And ours cost surprisingly less! 

We cut the price. 
Not the quality. 

What you get is a precision 
crafted instrument that features 
single -chip LSI logic, as well as a laser 
trimmed resistor network. And a sta- 
ble band-gap reference element en- 
sures better long-term accuracy. 
Basic DCV accuracy is 0.1%. The 
Model 2035A gives you 32 measure- 
ment ranges and 6 functions. The 
Model 2037A has an additional tem- 
perature measurement function and 
comes complete with a sensor probe. 

First in features. 
First in price. 

Both models feature touch-and- 
hold capability with the optional probe 
— it's so convenient, you'll wonder 
why the expensive models don't have 
it yet! And two -terminal input for all 
measurement functions — this elimi- 
nates lead switching and makes your 
job easier. 



Of course, auto zero, auto polar- 
ity and overload protection are stand- 
ard. And you get 200 hour operation 
from a single 9V transistor battery. A 
low battery indicator warns you of the 
last 20% of battery life. And the big, 
sharp LCD readouts allow easy view- 
ing in bright sunshine or low ambient 
light. Built-in calibration references 
let you calibrate the unit any time, 
any place. 

You can buy Sabtronics multimet- 
ers assembled or in kit form with sim- 
ple step-by-step instructions. 

Why the low price? 

We sell what we manufacture, 
directly to you . 

Send in the coupon and order 
your new digital multimeters now. 
Credit card holders may call. 



BRIEF SPECIFICATIONS 

DC Volts: lOOjuV to 1000V, 5 ranges; 
AC Volts: 100/iV to 1000V, 5 ranges; 
DC Current: Q.l/uA to 2A, 5 ranges; 
AC Current: 0.1/^A to 2A, 5 ranges; 
Hi-Ohms: 0. in to 20Mn, 6 ranges; 
Lo-Ohms: O.in to20Mn, 6 ranges; 
Temperature: -50°Cto +150°C 
(-58°F to +302°F), 2 ranges (Model 
2037Aonly); Dimensions: 3'/a"wide 
X 6% "long X 1%'deep (89 X 171 X 
36mm); Weight: 11 02. (excl. 
battery); Overload Protection: 
1000V DC or AC peak all voltage 
ranges, 250V DC or AC peak all Ohms 
ranges, 2A/250V fuse all current 
ranges. 

Making Performance Affordable 



INTERNATIONAL INC 



Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610, (813)623-2631 

Please send me the following: 

Modal 2035A Hand-held Multimeter kit(s)@$74, 95 each S 



-Model 2035A Hand-held Mgliimeier(s), assembled® S99. 95 each S_ 

_Model 2037A Hand-held Multimeter klt(s) @ 599.95 each $_ 

-Model 2037A Hand-held Mullimeler(s). assembled @ 11 19.95 each $_ 



THP-20 Touch-and-Hold Probe(s) @ S19.95 each S_ 

Shipping and handling @ $5.00 per instrument' S_ 

For delivery in Florida, add 4% Sales Tax , S_ 

10% deposit (or CO. D. orders S_ 

I enclose O check □ money order. (Allow 2 to 3 weeks for personal checks to clear. ) 

Charge: QVisa o Master Charge 

Account No Exp. Date 

Name . 



City. 



.State. 



■Continental U.S. only. AK. HI, & PR S6.00. Canada S7 SO; overseas air mail S21. 00 
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Keep the 

Public Airwaves Public 



The so called public airways are covered by a complex set of rules 
and regulations governing transmissions. Albeit perhaps too com- 
plex, those rules and regulations are needed to insure the continued 
usefulness of the airways as a medium for the exchange of informa- 
tion. The rules and regulations governing the reception of informa- 
tion-bearing signals in the U.S. have been virtually non-existant. Then 
came subscription TV. 

Here, a television station broadcasts encoded program material 
that is viewed on a standard TV set. When a prospective viewer signs 
up for the subscription TV service, he gets a decoder that is attached 
to his TV set. The subscription fee is usually on a monthly basis; it's 
like single-channel cable TV without the "cable." 

Subscription TV has already created a black market for the de- 
coders. The decoders are being sold out of basements, garages, and 
the like. That has prompted the subscription-TV companies to prosecute 
the sellers of the decoders in the courts. 



Many electronics people feel that it should be legal to sell the 
decoders. After all, the subscription-TV companies are using the 
public airways to broadcast their signals and the public has the right 
to receive and decode those broadcasts. We agree with that point of 
view. The broadcast license granted by the FCC does not give the 
subscription-TV companies a monopoly over the reception of its 
signals. Fortunately, recent court decisions uphold that point of view. 
To grant such control and make reception illegal would set a prece- 
dent that would have far-reaching effects, especially in a democracy. 

There is, however, another point to consider — theft of service. The 
subscription-TV companies are providing a service and using that 
service without paying for it is theft. The decoders should be sold 
freely on the open market and anyone wishing to buy or build such a 
decoder should have the freedom to do so. However, arrangements 
should be made between the viewers and the subscription-TV com- 
panies to pay for the use of the service. 

Let's keep the public airwaves public. 
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OF RECORD CARE 



NEW D4 FLUID 

Inherently more active against record contamination. 

Inherently safe for record vinyl. Preferentially 

absorptive formula carries all contamination off the record. 

NEW D4 FABRIC 

Unique directional fibers preferentially remove fluid 
and contamination, D4 fabric results in dearly better 
cleaning, better drying and ultimately residue-free surfaces. 

UNMATCHED VALUE 

The Discwasher D4 System is enhanced by the durability 
and aesthetics of the hand-finished walnut handle. 
Included in the D4 System are the DC-1 Pad Cleaner and 
new instructions. 



discwasher 

PRODUCTS TO CARE FOR YOUR MUSIC 
Discwasher, Inc., 1407 N. Providence Rd„ Columbia, MO 65201 
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Ion gotta 
shop around* 
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When you do«you*l 1 probably pick €IE# 

Yam can't af f or d to settle for 

less when it conies to something like 

electronics training that could 

affect your whole life* 



When you shop around for 
tires, you look for a bargain. 
After all, if it's the same brand, 
better price — why not save money? 

Education's different. There's 
no such thing as "same brand" No 
two schools are alike. And, once 
you've made your choice, the 
training you get stays with you for 
the rest of your life. 

So, shop around for your 
training. Not for the bargain. 
For the best. Thorough, profes- 
sional training to help give you 
pride and confidence. 
* + * 

If you talked to some of our 
graduates, chances are you'd find a 
lot of them shopped around for 
their training. They pretty much 
knew what was available. And they 
picked CIE as number one. 

Why you should shop 
around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options for the 
hobbyist. If you're the ambitious 
type — with serious career goals in 
electronics — take a close look at 
what we've planned for you at CIE. 



What you should 
look for first. 

Part of what makes elec- 
tronics so interesting is it's 
based on scientific discover- 
ies — on ideas ! So the first 
thing to look for is a 
program that starts with 
ideas and builds on them! 

That's what happens 
with CIE's Auto-Programmed® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them — before you start 
using them! 



How p ractical 
is the training? 

This is the next big important 
question. After all, your career will 
be built on what you can do — and 
on how well you do it. 

Here are ways some 
of CIE's trouble- 
shooting programs 
help you 
get your 
"hands-on" 
training... 

With CIE's 
Personal 
Training 
Laboratory 



you learn and review the basics — 
perform dozens of experiments. 
Plus, you use a 3-in-l precision 
Multimeter to learn testing, 
checking, analyzing! 




When you build your own 
5 MHz Triggered-Sweep, 
Solid-State Oscilloscope 

you take your first real professional 
step. You use it as a doctor uses an 
X-ray machine — to "read" 
waveform patterns . . . 
lock them in . . . study, understand 
and interpret them! 

When you get your 
Digital Learning 
Laboratory you'll be into 
digital theory — essential 
training today for anyone 





who wants to keep pace 
with the state of the art of 
electronics in the eighties. With 
CIE's Digital Lab, you'll be 
applying in dozens of fascinating 
ways the theory you've learned. For 
example, you'll compare analog 
and digital devices. You'll learn to 
make binary to decimal conversions 
and to work with semiconductor 
devices and circuits. You'll see how 
digital equipment is vital in today's 
exciting, growing fields such as 
security where digital 
theory provides the 
brains for space-age 
alarm and protective 
devices. 

Of course, CIE 
offers even more 
advanced training 
programs, too. But the 
main point is simply this: 



All this training takes effort. 
But you'll enjoy it. And it's a real 
plus for a troubleshooting career! 

Do you prepare for 
your FCC License? 

Avoid regrets later. Check this 
out before you enroll in any 
program. 

More than half of CIE's 
courses prepare you for the 
government-administered FCC 
License exam. In continuing 
surveys, nearly 4 out of 5 CIE 
graduates who take the exam get 
their Licenses! 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all or 
most of every CIE Career Course is 
directly creditable towards the 
Associate Degree. 

Shop around... but send 
for Cffi's free school 
catalog First! 

Mail the card. If it's gone, cut 
out and mail the coupon. If you 
prefer to write, mention the name 
and date of this magazine. We'll 
send you a copy of CIE's FREE 
school catalog — plus a complete 
package of independent home study 
information! For your convenience, 
we'll try to have a representative 
contact you to answer your 
questions. Mail the card or 

coupon — or write: 

CIE, 1776 East 17th St., 
Cleveland, OH 44114. 



Cleveland Institute 
of Electronics, Inc. 

177S Ease 17tn Street. Cievstenci. Ohio ddfl4 

D YES . . . I'm shopping around for 
Ihe right kind of career training in 
electronics troubleshooting — and CIE 
sounds well worth looking into. Please 
send me my FREE CIE school catalog 
— including details about the Associate 
Degree program — plus my FREE 
package of home study information! 



Print Name 
Address 



_Apl._ 



Ci[y_ 



Statc_ 



-Zip. 



Age, 



i Phone _ 



(area code) 

Check box for G.l. Bill information: 
□ Veteran □ Active Duty 

Mail today! RE-42 
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Personal paging via satellite — envisioned by science- fiction writers and "Dick Tracy" comic 
strips — has begun between New York and Chicago, with messages beamed via a Westar circuit. 
The venture is called "Sat Alert," and it was created by Rogers Aircall, a Chicago paging 
company which handles the connection in that city. Travelers in New York and Chicago can be 
"beeped" even during out-of-town trips as the satellite constantly links the paging systems in the 
two cities. 

The New York-Chicago link is envisioned as the first phase of a national radio-paging 
communications system which will be in place within several years. 

An amendment which would have prohibited private reception of satellite signals has been 
dropped from pending Communications Act legislation. Intense lobbying by equipment manu- 
facturers and private earth-station users is credited for making Congressmen change their minds 
about the proposed amendment — although there is still the possibility that it may be reintro- 
duced in the future. 

Led by the new SPACE association, which looks after the interests of private- terminal users, 
opponents of the law said it could hamper development of satellite technology and might even 
impede development of direct- to- home broadcast plans. The actual Capitol Hill maneuvering for 
the legislation was complicated, and the anti-piracy amendment was shuttled between various 
bills in the waning days of this year's Congressional session. 

Despite a constant threat that satellite space for TV programming will soon dry up, more shows 
are constantly taking to the skies — and still others are being planned. One indicator of how busy 
the skies will be this year is the recent announcement from Western Union that almost all 
Westar time is booked for fall and winter. That means little or no time will be available for 
individual events; independent TV stations will be especially hard hit by such a situation since 
much of their seasonal sports coverage (especially basketball and hockey) would have to return 
to terrestrial transmission. 

Meanwhile, on cable-TV services, there's a new load of programming — and, coincidentaliy, 
much of it is sports- oriented. ESPN is now in 24-hour service every day of the week. USA 
Network has introduced two new sports series: SportsProbe and Sports Scene. And Modern 
Satellite Network has begun carrying a weekly football show on Saturday mornings, with 
highlights of week's games. 

Video Sports Network is using time on Satcom 1 Transponder 1 6 to carry a 22-game series of 
Auburn and Mississippi University football games (on a delayed basis) this fall. 

All-movie channel Premiere is still slated to begin service in January 1 98 1 , although the 
transponder and satellite assignments still hadn't been made as we went to press. And Premiere 
still faces a challenge in the form of a legal antitrust suit, which could postpone or cancel its plans 
for first-run movie presentations. 

In addition, Satori begins its seventh season of "Celebrity" magazine, carried on Satellite 
Program Network aboard Satcom I. The "Home Shopping Show" a marketing- via- catalog type 
program, is also being offered by Modern Satellite Network, and GalaVision Spanish-language 
pay TV is presenting an award-winning Brazilian-made dramatic series, "Malu Mujer." 

• Five more international satellites will be going up during the coming years thanks to a recent 
decision by Intelsat; each bird will have a capacity of about 15,000 circuits — and much of the 
service will be used for hopping signals around within member nations. That means, countries 
which don't have their own domestic satellites will use the Intelsat birds to beam signals (mostly 
voice, but also likely to include some TV programming) to distant cities. The new Intelsat 
satellites will be Ford Aerospace high-powered vehicles, with more details about placement and 
use expected in coming months, 

• Even Congress agrees that satellites pose the most promising segment of the communica- 
tions revolution. In a proposal for future Federal policies, Capitol Hill's Office of Technology 
Assessment envisions a "trend" toward more satellite activity and a new industry structure. 
Among the interesting ripple effects of that shifting communications technology will be "the 
creation of a new . . , vocabulary" for dealing with all the changes. 

• Comstar D4 is now slated for launch in December, two months earlier than originally 
planned. Comsat General, which will launch and operate the satellite, wants to have the bird in 
orbit for checkout prior to the Spring eclipse season, which will put a strain on batteries aboard 
existing Comtar satellites. 

GARY H. ARLEN 
CONTRIBUTING EDITOR 
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I Vl'K 



IS 6100 

DCV 0-1000 5-Autoranges 
ACV 0-600 4-Autoranges 
OCMA 0-200 2-Ranges 
ACMA 0-200 2-Ranges 
O 0-2000KO. 5-Autoranges 
Low Power Q 0-2000K fi 

4-Autoranges 
Plus Continuity Buzzer 



EZ 6200 

DCV 0-1000 5-Autoranges 
ACV 0-600 4 -Auto ranges 
DC MA 0-200 1 -Range 
ACMA 0-200 1-Range 
n 0-2000K O 5-Autoranges 
Low Power tl 0-2000K O 
4-Au (oranges 



Free $20 cue. 
Oiler good through 
December 31, 1980. 



PLUS FREE s 20 CASE OFFER. 



Autoranging on Volts and Ohma 

Easy reading 3 l h digit display 

CMOS— LSI advanced circuitry 

Autopolarity 

Automatic indication, unit and signs 

Easy to operate 

Economically powered with two "AA" 

1.5V batteries 

Low battery drain, 200 hours continuous 

operation 
I Low battery warning sign 
I Lo Power and Normal Ohm ranges 
I Range hold 



■ Buzzer continuity check 

■ Zero adjust feather-touch button 

■ AC/DC -Lo O/n function selection by 
feather-touch button 

■ Safety fused 

■ Pocket-size, compact, lightweight, nicely 
balanced 

■ Shock resistant ABS housing 

■ Reliable, accurate, and rugged 

See your A.W. Sperry distributor today, 
or call A.W. Sperry Instruments Inc. 
516-231-7050. 



A.W. SPERRY INSTRUMENTS INC. 
The Measurable Advantage. 
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New Portable Digital Capacitance Meter 

SMI MODEL 820 




Call For Our Price 



• Measures capacitance 
from 0.1 pF to 1 Farad 

■ Resolves toOJpF 

• 1 ranges for accuracy 
and r esolution 

• 4 din.ii easy*to-read LED 
display 

■ 0.5% accuracy 

• Special lead insertion 
jacks or banana jacks 

• Fuse protected 

• Uses either rechargeable 

or disposable batteries 

■ Over range indication 



DATA PRECISION 
Model 938 
0.1%, SVa-Digit, LCD DIGITAL 
.CAPACITANCE 
METER 




X-Mas Special 
S149reg.*179 



• WIDE RANGING — frcm 139,9 pF lull scale 
(0.1 pF resdulcn) up to 19SS uF full scale, h 
eight ranges..,virtualy ewry capacitance you'll 
ever need to measure. 

• FAST AMD EASY TO USE — Direct reatfrg, 
pushbutton ranges. JusE plug in and read. 

• EXCEPTIONALLY ACCUFftTE — provides 
±0.1% basic accuracy, 

■ TOUGH AND OOMRCT — Built to lake rcugh 
usage without fcss ol calforafcn accuracy. Fits 
and gees anyvttiere: takes' very little bench 
space; atuvays tendy lor quick capacitance 
checkout, matching, calbralion. and trackiig. 

• PORTABLE — Parmsized, Sght-wei^it. operates 
up to approxinately 300 hours on a single 9V 
akaine hattery. 

■ EASY READING — big, clear, highcontrast 
3Vt<ig)[ LCD drsplay. a fun 0.5" high, readable 
anywhere. 

• VALUE RACKED — Outstanding measurement 
capability and dependability. Outperforms DC 
time-constant meters, and even bridges costing 
2 to 5 times as much, 

• RELIABLE — warranleed tor 2 ftJI yeais. 



HICKOK 

LX304 DIGITAL MULTIMETER 



FAST, EASY, 
ONE HAND 
OPERATION 



NEW 



AVAILABLE NOW 

sag" 5 




IFLUKEI DIGITAL MULTIMETERS 



■ Six functions • 3 Vs -dig i I resolution 

do voltage 



Model 8022A: 

The Troubleshooter 



$139 



ac voltage 
dc current 
ac current 
resistance 
diode lest 



* 0.25% basic dc accuracy 

* LCD display 

* Overload protection 



Model S020A 
The Analyst 



Model 8024A: 
The Investigator 




* Seven functions 

dc voltage 
ac voltage 
dc currenl 
ac current 
resistance 
diode test 
conductance (1/R) 

* 3Vs -digit resolution 

* 0.1 % basic dc accuracy 

* LCD display 

* Overload protection 

- Free case 

* Two year pads 
and labor warranty 



■ Nine functions 
dc voltage 

ac voltage 
dc current 
ac current 
resistance 
diode test 
Conductance (1/R) 
logic level and 

conlinuily deteel 
temperature (K-type 

thermocouple) 



• Peak hold on voltage 
and current functions 

■ Selectabte audible 
indicator tor 
continuity 
Or level detection 

• 3 Va -dig 1 1 resolution 

• 1 % basic dc accurac 

• LGD display 

• Overload protection 



New Low Distortion Function Generator 
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MODEL 3010 

• Generates sine, square and triangle 
waveforms 

• Variable amplitude and Tixed TTL square- 
wave outputs 

• Q.I Hz to 1MHz in six ranges 

• Push button range and function selection 

• Typical sine wave distortion under G.5*o 
from 0.1Hz to 100kHz 

• Variable DC offset for engineering 
applications 

• VCO external input lor sweep- frequency 
tests 



New Sweep/Function Generator 

MODEL 3020 



SfCPRlClSIO\ 




• Four instruments in one 
package — sweep generator, func- 
tion generator, pulse generator. 
lone- burst generator. 

• Covers 0.02Hz-2MHz 

• 1000: 1 tuning range 

■ Low-distortion high-accuracy 
outputs 

• Three-step attenuator plus 
vernier control 

• Internal linear and log sweeps 

• Tone-burst output is Iront-panel or 
externally programmable 
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} 4C PRECISION 



LEADER 



DORIC 
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Non-Linear Systems 



WESTON 



qsfc 
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PORTABLE 
OSCILLOSCOPES 

BATTERY OPERATED 



Non-U mar Systems 




Call For Our Prices 



MS-215 



Single Trace 15MHz 

MS-230 




Dual Trace 30MHz 



THESE 1980 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




^PRECISION 



1479A Dual-Trace 

1477 Dual-Trace 

1432 Dual-Trace 

1476 Dual-Trace 

1466 Single-Trace 

1405 Single-Trace 



30 MHz 
15 MHz 

15 MHz Portable 
10 MHz 
10 MHz 
5 MHz 



CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 




KEITH LEY 



MODEL 130 
DIGITAL MULTIMETER 



RANGE 



ACCURACY 



NEW 



$109 



UC VOLIAUb 


2Q0mV, 2V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 750V 


1% 


DC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


200 Q, 2kQ, 20kQ, 200kQ, 20 MS 


.5% 



V-151B 15 MHz Single Trace 
V-152B 15 MHi Dual Trace 
V-301B 30 MHz Single Trace 
V-302B 30 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 
Dual Time Base 
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Call For 

Special Intro 

Price Offer 
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80MHz Counter with Period Function 




P??f^>"f HT 



Call For Our Price 



MODEL 1820 

• 5H2 10 flGMHz reading guaranteed— 
1 OQMHe typical 

■ Period measurements trom 5Hz 
to 1MHz 

• Pened average, auto and manual 
positions 

• One PPM resolution 

« Totalizes to 999999 plus overflow 

• Elapsed time measurements Irom .01 
to 9999 99 seconds plus overflow 

• One- megohm input resistance 

• Bright 43" high LED readouts 



/s 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE mr*MM 

800-223-0474 AIJVM 

ELECTRONIC 



54 WEST 45th STREET, NEW YORK, NY. 10036 212-687-2224 , 
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COMMUNICATIONS RECEIVERS 

In regard to Mr. Friedman's comments 
on communications receivers ("Communi- 
cations Corner," R-E, June 1980), he must 
be a lot younger than i thought. While it is 
true that the Collins S-line receivers were 
the first SSB receivers of merit, the 51-J 
series Collins receivers were the pioneer 
units In the HF receiver field. 

The 51-J-1, 2, 3, and 4 series had a tun- 
able PTO (Permeability Tuned Oscillator), a 
crystal-controlled conversion oscillator, as 
well as a tunable crystal filter having sever- 
al degrees of selectivity. 

The mechanical filter did not replace the 
crystal filter or the tunable IF. It was an 
advance in the state of the art for the 
enhancement of IF selectivity. It provided 
{for the first time) extremely steep IF skirt 
selectivity. The mechanical filter minimized 
adjacent channel Interference but did noth- 
ing for heterodynes or other QRM in the 
passband, The Collins 51-J-4 was the first 
HF receiver to use mechanical filters, al- 
though the J-3 series could be retrofitted 
with the three filters in use at that time: 1, 3, 
and 6 kHz. 



I was privileged to use Collins serial num- 
ber 1 of the 51-J-1 series, as well as many 
of Its successors. Even though they were all 
tube-type, as was the early S-line series, 
they were exceptionally stable in regard to 
frequency drifts, and a fantastic improve- 
ment over any other receiver of that or sub- 
sequent periods, up to the introduction of 
quality, solid-state receivers. 
DONALD R. GREENWOOD, 
Grants Pass, OR 

Ah, yes. The 51-J series — a magnificent 
receiver, tut also a boat anchor. Actually, 
the last of the boat anchors. The fact Is, i 
used a tunable crystal filter on my first 
"good" receiver, a pre-WWII Hammarlund 
HQ- 120. (I think it was the 120; things get a 
little hazy through the years.) 

The advantage of the S-line over the 5 1-J 
series was simply that the S-line was virtu- 
ally all new technology, or modern applica- 
tions of older technologies. The 51-J series 
was essentially the best to that date, done 
as well as was possible; but with the excep- 
tion of the PTO, it wasn't really modern. 
Probably we could debate that point forev- 



er, and since we both used the same 
receivers, we'd probably enjoy reminiscing 
about "gold-plated receivers, " 
HERB FRIEDMAN 
Communications Editor 

Herb Friedman and Don Greenwood are 
either younger than I thought or have 
reached the age where the passing of time 
has blurred their memories. The 5 1-J-4 was 
not the first receiver in the Collins line that 
incorporated a mechanical filter. In 1951/ 
52, Collins supplied a kit so the owner 
could retrofit the 75-A-2 with a mechanical 
filter. The 75-A-3 was the first to come off 
the production line with a mechanical filter 
as a standard feature. 

The 75-A-4 is considered, by many who 
have used It, to be one of the best amateur- 
band receivers ever made. Given a few 
minutes to warm up, the 75-A-4's stability 
is as good as many solid-state sets used by 
amateurs today. When the going gets 
rough, and you have a CB'er next door— or 
a couple of strong locals on the band— it 
takes the superior overload-immunity of a 
tube set such as the 75-A-4 (or Drake 2-B) 
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FUN KITS! 

Christmas Specials! 



Discover a whore new worn! ol electronic ran 

three of the 49 useful and low-rust electro II llml tn PPt 

tronic's latest kit catalog. 

LOGIC PROBE $15*95 (Model No. 80S) 
Find out what's happening In .your digital logic circuitry! This new di 
logic probe kit takes only a few minutes to build, yet gives readings of prof* 
sionaj quality. Long, slim body makes the probe ideal for crowded clrculi 
Works with TTL and CMOS circuitry. Powered by circuit under test A ' 
gain at the price T Time to build: Vt hour. 

DIGITAL CLOCK $39*95 (Model No. 876) 
Here's a clock you'll be proud to build. 6 large lit" numbers show hours, min- 
utes and seconds. Great for office, den or shop. Features separate switches 
for setting minutes and seconds, plus hold switch for perfect synchronization. 
1 10 V AC. An Ideal Christmas gift! Time to build: 2 hours. 

DIGITAL SLOT MACHINE $39*95 (Model No. 866) 
Works like a Las Vegas slot machine. 3 LED readouts rotate, stop one at a 
time, then four LED flashers blink, if you're a winner! A beautiful kit! A 
unique conversation piece! Time to build: 2 hours. 

SATI SFACTION GUARANTEED 

All parts sold by us In kit form are fully guaranteed and are replaced FREE, if 
they are ruined during construe lion, for whatever reason. 

SPECIAL 3- KIT OFFER! Only $89.95 

As a special Christmas bonus (good through December 31, 1980). you may 
purchase all three kits for the low price of only S89.95, 
Order now to avoid theChrlstmasrush! 

Logic Probe 



Digital Clock: Bottom 
Digital Slot Machine: Top 



ELECTRONICS CO., 




TO ORDER: 011121!!) 

988-3525 or write directly 

lo PPG. Maslercharge, VISA, Bank 

Arnericard accepted. Add $ I 50 shipping charge to order. 



14663 Lanark St., Van NUVS. CA 91402 ■ (213) 988-3525 California residents add 6*4 sale la*. FREE catalog shipped with ordei Poi catalog only lend $1.00. 



CIRCLE 20 ON FREE INFORMATION CARD 



to give you 100 percent copy. 

If you think that your solid-state receiver 
is the best yet, borrow a 75-A-4 or a Drake 
2-B, and test it alongside your rig on the 
operating desk. You'll soon find out that 
"later isn't always better. " 
BOB SCOTT, W2PWG 
Technical Editor (retired) 

MUSIC ON HOLD 

I read the article that Bruce L Mackey 
had In your June 1980 issue about "Music 
on Hoid," by Jules Gilder. 

Mr. Mackey Is right the device will not 
work If the voltage polarity reverses. When 
I built the device, I had the same problem, 
but eliminated it by adding a bridge rectifi- 
er. 




RZ 



You need not change the device other- 
wise, to have music on hold. Just Install the 
bridge rectifier as shown in the diagram, 
and everything will work fine. 
J. R. GILMOOR 
Netherlands Antilles 

WIDE-RANGE AUDIO GENERATOR 

Regarding your "Wide-Range Audio 
Generator" feature {May, 1980}: my com- 
pliments on an excellent project. I built the 
generator for about $25, plus my }unk-box 
parts, and I feel that it would be hard to 
equal Its performance with any commercial 
equipment costing less than $100-$150. 

However, I noticed a few minor mistakes 
in the article: 

1. Polarity of C9 is backwards on sche- 
matic (Figure 2). 

2. HF and LF limit-trimmer pot labels are 
reversed on parts- placement diagram (Fig- 
ure 4). 

3. In the parts list: R34, 22 ohms is miss- 
ing; D1, D2 read 0.1 volts— that should be 
5.1 volts, and with the knobs, the "or" 
should be changed to "and." 

I made a few changes from the published 
plans. Mounting the board horizontally in- 
stead of vertically allowed me to use the 
next size smaller Radio Shack case (No. 
270-252). I recommend using a linear taper 
pot for R5 (fine-frequency control) as the 
audio taper pot specified put all the charge 
at one end of rotation. I was unable to find 
an MPF-102 FET, so substituted a 2N3819 
(Radio Shack No. 276-2035); the results 
were good. I also changed R2 from a 2.2 



megohms to 1.0 megohms to give the fine- 
frequency control a bit more range (about 
300 Hz). 

Please ask Richard Schroeder to send 
you some more construction articles. 
PAUL E. PENNINGTON 
Martinez, GA. 

CABLE TV 

I agree with you in regard to "Ma Bell and 
Cable TV" (your editorial In the August 
issue), but in some respects, I disagree. 

In principle, you're quite correct in sug- 
gesting that cable TV be bound by the 
same precepts as "Ma Bell." In practice — 
well, that's something else. 

"Ma Bell" Is gigantic. It's well estab- 
lished. It has grown stepwise over a 100- 
year period. It is highly diversified and has 



little or no competition in most markets. 

On the other hand, cable TV is composed 
of hundreds of small firms. Little guys. 
Companies often tocally owned. In larger 
cities, the cable TV competition is stiff, sev- 
eral firms competing for the same busi- 
ness. In addition, cable TV had to spring up 
"full-grown" — no time to start small. It had 
to plunge deeply and quickly into the mar- 
ket as fast as possible. No time gradually to 
plow back revenues to obtain further 
growth. Hence, cable TV Is more highly 
capitalized relative to Its young life. 

Cable TV needs to be allowed to re-coup 
its investment: It needs incentive to encour- 
age entry Into the market and to grow. "Ma 
Bell" does not. 
A. C. ACTON 
Midland, Ml R-E 
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A P PRODUCTS INCORPORATED 

9450 Pineneetfle Drive 

P.O. Box 603 

Mentor Onto 44060 

[216)354-2101 

TWX; 91 0-435-2250 
In Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 • D-7031 Wail 1 ■ W. Germany 



Free Project-of -the-Mont h to Hobby-Blox purchasers ! 
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MICROSYSTEMS. 
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IN FACT, NTS ELECTRONICS 
PROGRAMS INCLUDE THE 
WIDEST ARRAY OF SOLID STATE 
AND DIGITAL EQUIPMENT EVER 
OFFERED BY ANY HOME STUDY SCHOOL. 



Simulated TV Reception 



Now, for the first time, you can learn all about micro- 
computers by working with your own production model at 
home. We'll explain the principles of troubleshooting and 
testing this remarkable instrument and, best of all, we'll 
show you how to program it to do what you want. 

It's the perfect opportunity for you to learn BASIC 
high level language programming and assembly 
language programming. 
Then, to learn how to localize microcomputer problems 
and solve them, you'll experiment and test with a digital multi- 
meter and other testing gear. 

But most important, you get to assemble and work with 
today's most sophisticated microcomputers, not home-made 
training devices. We believe this makes learning a lot more 
relevant and exciting. 

In fact, production-model equipment is featured in all 
NTS electronics programs. 

Our Color TV servicing program boasts the NTS/HEATH 
digital color TV {25" diagonal) you actually build and keep. 
In Communications Electronics you'll build and keep an 
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer. 

Whichever NTS electronics program you choose, you can count on working with much 
the same kind of equipment you II encounter in the field. 

Find out more in our full color catalog on the program of your choice. 

NTS also offers course in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 






NATIONAL 

TECHNICAL 

SCHOOLS 






,u «"^Sr 



Digital Multimeter 



1. The NTS/HEATH H-89 Microcomputer features floppy disk stor- 
age, "smart" video terminal, two 280 microprocessors, 16K RAM 
memory, expandable to 48K. Available in NTS's Master Course in 
Microcomputers. 

2. The NTS/Rockwell AIM 65 Microcomputer A single board unit 
featuring an on-board 20 column alphanumeric printer with 20 
character display. A 6502-based unit 4K RAM, expandable. 
Available in NTS's Microprocessor Technology Course. 

3. The NTS/KIM-1 Microcomputer A single board unit featuring a 
6 digit LED display with an on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based microcomputer with IK 
of RAM memory, expandable. Available in NTS's Master Course in 
Electronic and Industrial Technology. 



NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 




4000 80. FIGUEflM ST.. LOS ANGELES. C». 90037 

"national TECHNICAL SCHOOLS 

4000 South Figueroa Slreel. Dapl. 206-111 
Las Angeles, California 90037 

Please rush FREE color catalog on course checked below 

D Auto Mechanics 

□ Air Conditioning 

□ Home Appliances 



D MicroComputers/MicroProcessors 
O Communications Electronics 
D Digital Electronics 



D Industrial Technology 



Name 



□ Color TV Servicing 
Age_ — 



Address 
Apt 



.City. 



Zip 



State 

□ Check it interested in G.I. information. 

□ Check if interested ONLY in classroom training in Los Angeles. 
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IN THIS DAY OF EXOTIC TEST 1NSTRU- 

ments there never seems to be an end to what 
can be accomplished in smaller and smaller 
packages. That fact is demonstrated by one of 
the slickest pieces of equipment to be placed on 
the market in a long time. 

The Fluke 8050 A Digital Multimeter 
(DMM) (John Fluke Mfg. Co., Inc., P.O. Box 
43210, Mountlake Terrace, WA 98043} will 



perform measurements that in the past may 
have required several different (and expensive) 
instruments. At first glance the unit looks like 
any other new digital voltmeter in a compact 
case. However, as one begins to look closer he 
suddenly finds that the SOSQA will do things 
that may surprise him. As with all new techni- 
cal equipment, it is urged that the prospective 
operator read and thoroughly understand the 
instruction manual before making use of the 
unit. 

The 8050A uses a 4'/i-digit LCD to display 
the value of the function chosen by the eleven 
pushbuttons on the front panel. In addition to 
the usual numerals, the large LCD also is used 
to tell the operator that the unit is being used 
on a high-voltage circuit by displaying the let- 
ters "HV" following the numbers. Of course, 
the polarity is indicated by a plus or minus 
sign. There are other indicators provided. 
Those include "dB", "Rel", and a battery-test 
indication {"BT") in cases where the battery 
option has been added. There are nine func- 
tions and 39 ranges that cover just about every 
measurement you would require in normal ser- 
vicing, experimentation, or in the laboratory. 

Aside from the usual features found on any 



good DMM, the Fluke S050A includes some 
that may be unique in units of this size and 
price range. For instance, have you ever tried 
to measure decibels in a particular circuit only 
to discover that the source impedance was dif- 
ferent from that for which your meter was cal- 
ibrated? The problem can be solved by a scries 
of calculations that will convert your readings 
into values which represent those in the actual 
circuit. The 8050 A, however, solves the prob- 
lem by offering sixteen standard impedances 
stored in its memory. The LCD displays the 
impedance you have selected. Those loads 
range from 8 ohms to 1 200 ohms. 

Have you ever needed to compare several 
resistors for matching purposes? The proce- 
dure can be quite time-consuming, to say the 
least. In the 8050A there is a feature that 
allows you to store in the instrument's memory 
the value you want to match, and the amount 
by which each resistor you check from that 
time on deviates from that value will be indi- 
cated on the LCD, For instance, you may want 
to match a 1 ,000 ohm resistor. After its value 
has been stored in the DMM's memory, anoth- 
er resistor may now give a reading of — I , and 
continued on page 36 



INTERNATIONAL FM-2400CH 



FREQUENCY METER FOR 

TESTING MOBILE TRANSMITTERS 

AND RECEIVERS 

Portable * Solid State • Rechargeable Batteries 



The FM-2400CH provides an accu- 
rate frequency standard lor testing 
and adjustment of mobile transmit- 
ters and receivers at predetermined 
frequencies. 

The FM-2400CH with its extended 
range covers 25 to 1000 MHz. 

The frequencies can be those of the 
radio frequency channels of opera- 
tion and'or the intermediate frequen- 
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cies ol the receiver between 5 MHz 
and 40 MHz, 

Frequency stability: ± .0005% from 
+ 50° to +104°F, 

Frequency stability with built-in ther- 
mometer and temperature corrected 
charts: ±.00025% from +25° to 
+ 125° (.000125% Special 450 MHj 
crystals available). 

■ Tests Predetermined Frequen- 
cies 25 to 1000 MHz 

■ Extended Range Covers 950 
MHz Band 

■ Pin Diode Attenuator for Full 
Range Coverage as Signal 
Generator 

Measures FM Deviation 



FM-2400CH {meter only) $690.49 

RF crystals (with temperature 

correction) $28.89 ea. 

RF crystals (less temperature 

correction) S21.92ea. 

F crystals catalog price 

Write for catalog 



DEDOD 



INTERNATIONAL CRYSTAL MFG. CO., INC. 

10 Nonh Lh OkWOTt City. CWa 73102 



Unless you operate a tracking station 


for deep-space probes 


YOUR BEST BET AMONG ALL-WAVE 


RECEIVING ANTENNAS IS THE 


NEW IMPROVED COMPACT OUTDOOR 


McKAY DYMEK DA100D 


Rooftop, balcony, 


For $139.00 you get: 


anywhere outdoors 


■ lifetime, nonmetallic outdoor 


... tti is tough little 


case 


four-footer gives very 


■ neat, newly-designed indoor 


high performance in 


control 


limited space. Makes 


* wide range 50 to 30,000 kHz 


most receivers come 


» shielded, potted amplifier 


in better. Equals, and 


■ 110-240VAC or 12VDC 


very often outper- 


■ attenuator switch to prevent 


forms, longwire an- 


RF overload 


tennas. For con- 


■ satisfaction of joining 


venience, price, qual- 


thousands of enthusiastic 


ity, performance 


owners worldwide 


. . . McKAY DYMEK 


■ 30-day trial option 


DA100 is the name 


■ plus a dozen or more 


to remember, m*. 


ta other features 


add SS.OO lot shipping 


1 


cam residents — add b% ^^V 


fflfc-— 1 


sates tax 


, !X3 J 


BUY FACTORY DIR 


ECT • ORDER NOW 


■■■I McKAY DYMEK CQ 


OSS Tel 714/621-6711 


1T1 WA 111 So College Ave 


L " •' TWX 910-581-4990 


^^^ P O Box 5000 


MSBSM 


1 Claremont, CA 917 
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"...an outstanding product on any absolute scale 
of measurement without regard to price." 



STEREO REVIEW 




Read more of what Stereo Review magazine had to say about 
the Yamaha CR-840 receiver: 

"The harmonic distortion of the CR-840 was so low that 
without the most advanced test instruments it would have been 
impossible to measure it." 

When speaking of the OTS (Optimum Tuning System), an 
easy-ro-use Yamaha feature that automatically locks in the exact 
center of the tuned channel — for the lowest possible distortion. 
Stereo Review said, "The muting and OTS systems operated 
flawlessly." 

Among Yamaha's most significant features is the continuously 
variable loudness control. By using this control, the frequency 
balance and volume are adjusted simultaneously to compensate 
for the ear's insensitivity to high and low frequency sound at low 
volume settings. Thus, you can retain a natural-sounding 
balance regardless of listening level. As Stereo Review states, 
"...another uncommon Yamaha feature." 

And there's more. Like the REC OUT/ INPUT SELECT feature. 
These separate controls allow you to record from one program 
source while listening to another program source. All without 
disturbing the recording process. Stereo Review's comment was, 
"...the tape- recording functions of the CR-840 are virtually 
independent of its receiving functions." One could not ask for 
greater flexibility. 

In summing up their reaction to the CR-840, Stereo Review 
said, "Suffice it to say that they (Yamaha) make it possible for a 



moderate price receiver to provide performance that would have 
been unimaginable only a short time ago." 

And the CR-840 is only one example in Yamaha's fine line of 
receivers. For instance. High Fidelity magazine's comment about 
the Yamaha CR-640 receiver: "From what we've seen, the 
Yamaha CR-640 is unique in its price range." 

And Audio magazine has remarks on the Yamaha CR-2040 
receiver: "Without a doubt, the Yamaha CR 2040 is the most 
intelligently engineered receiver that the company has yet 
produced, and that's no small feat, since Yamaha products have, 
over the last few years, shown a degree of sophistication, human 
engineering, and audio engineering expertise which has set 
them apart from run-of-the-mill receivers." 

Now that you've listened to what the three leading audio 

magazines had to say about 
Yamaha receivers, why not 
listen for yourself? Your 
Yamaha Audio Specially 
Dealer is listed in the Yellow 
Pages, 

To obtain the complete test 
report on each of these 
receivers, write: Yamaha International Corp., Audio Division, 
P.O. Box 6600. Buena Park, CA 90622. 

Quoiesexcerpieti from June 1979 issues olSlBreo Review, High Fidelity and Audio 
magazines. All rights reserved. 
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Heath/Zenith Instruments: 




Heath /Zenith instruments are 
professional units that give you 
good value for your money. 
A wide selection to let you choose 
the unit with the features you 
need — without paying for a lot 
of bells and whistles you don't. 
Manufactured to strict Heath/ 
Zenith standards. Inspected at 
every step of assembly to assure 
performance to specifications. 
They're built to last; built to give 



you reliable service. 61 U.S. and 
Canadian locations offer service, 
should it ever be necessary. 
Whether you need a test instru- 
ment for electronics service 
work, manufacturing and design, 
or serious hobby applications, 
Heath/Zenith instruments are 
a good choice. The selection 
offered here is just part of our 
total instrument line. Order 
TOLL FREE 800-253-0570. 
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NEW 



New 10 Hz-225 MHz 
Frequency Counter 




n59 



95 



• 10 mV typical sensitivity 

• Single input gives entire range 

• Crystal-controlled time base 

• 0.1, 1.0 second dual time gates 

• Pull voltage protection 

• Easy-to-read S-Diglt display 
•3.38'Hx7.25"Wx9,0"D 

SM-2410 159.95 

($2.30 shipping &. handling) 

SMA-2400-1, Antenna 9.95 

($1.60 shipping &, handling) 




New 5 Hz-512 MHz 
Frequency Counter 



I 




s 299 95 

• Ideal for2-way UHF work 

• Ovenlzed, high- stability, 
crystal tiinebase 

• 8 -Digit resolution 

• 10 mV typical sensitivity 

• .01, .1,1,10 second gate times 
to fit your needs 

• Trigger level control 

• Frequency ratio function 

• Period function 

• 4.25" Hx 10.0" Wx 13.0" D 

SM-2420 299.95 

($2.75 shipping &, handling) 

SMA-2400-1, Antenna 9.95 

($1.60 shipping &, handling) 



Hand- held Multimeter gives 0.1% accuracy 

$22995 

• Measure voltage, current, resistance 

• Easy-to-read Liquid Crystal Display 

• Five DC voltage ranges - 20GmV-1000V 

• Five AC voltage ranges — 200mV-750Vrms 

• Four DC current ranges — 2 mA -2000 mA 

• Four AC current ranges — 2mA-2000mA 

• Six resistance ranges — 200 £1-20 Mfl 

• Uses one 9V battery or 120/240 VAC 

• 2.0"Hx3.5"Wx7.S"D 

SM-2215 129.95 

( SI .75 shipping &, handling) 

IMA-2315-1 Leather Carrying Case . . 14.95 

(S1.6D shipping &. handling) 

PS-2350 120VAC Battery Eliminator . . 4.95 

IS1.60 shipping &, handling) 

PS-24S0 240VAC Battery Eliminator . . 14.95 

($1.60 shipping & handling) 




NEW 



IVew Hand -held 
512 MHz Counter 




•179 95 

• Easy-to-read 7- digit display 

• 10 in V typical sensitivity 

• Includes nickel-cadmium batteries 

• AC or battery operation 

• .1 second and 1 second time gates 
with automatic decimal point 
placement 

• Leading zero blanking 

• Crystal-controlled time base 

• Full voltage protection 
"2.0"Hx3.38"Wx8.2S"D 

SM-2400 . 179.95 

($1.90 shipping &. handling) 
PS-2404 120V Batlery Eliminator/ 

Charger ( required) 4,95 

($1.60 shipping &, handling) 
PS-2405 240V Battery Eliminator/ 

Charger (required) 12.95 

I $1 .6 s h ip pi ng &, handl ing) 
SMA-2400-1 Telescopic 

Antenna 9.95 

($1.60 shipping & handlingl 



professional quality; excellent value 



General-purpose 
Power Supply 




s 210 00 

• Supplies B +, C - and filament 
voltages 

• 0-400 VDC output at 0-100 mA 
continuous (125 mA intermittent) 

• Output variation less than IV. from 
no load to full load for 100-400VDC 

• Ripple less than 10 mVrms 

• Output impedance 10 fi from 
DC-1 MHz 

• C- Voltage to -100 VDC at 1mA 

• Filament voltage 6.3 VAC at 4 amp. 

• 5.5 " Hx 13.38 "Wx 11.25" D 

SP-2717 210,00 

(S4.40 shipping &, handling! 



TH- Power Supply 




^L85 



• Fixed 5 VDC at I.5.A and two contin- 
uously-adjustable 0-20 VDC at 500mA 

• Interconnect outputs in any 
combination 

• Clutch-coupled 20 VDC supplies for 
dual-tracldng operation 

• All outputs short-circuit proof 

■ Ripple and noise less than 5 mVrms 

• Load or live regulation provides 
less than 0.1% (20 mVI variation on 
20V supplies and less than 2% 
variation on 5V supply 

• 4.S" H x 10.75 " W x 9.0 " D 

SP-2718 135.00 

I S3. 15 shipping &, handling! 



Dual-trace DC-10 MHz 
Oscilloscope 



s 650 



00 



• TWo vertical input channels with 
10 mV/cm sensitivity 

• 11 -step attenuator for lOmV/cm 
toZOV/cm deflection factors 

• lS-step horizontal time base from 
02 sec/cm to 0.2 usec/cm 

• Vertical accuracy within 3% 

• X5 horizontal expansion 

• Calibrated IV peak-to-peak square 
wave signal 

• 35 ns vertical rise time 

• Automatic triggering 

• 120/240 VAC, switch-selectable 

• 6.9 ' H 112.9 ' Wx 19.3* D 

SO-4550 650.00 

($5.50 shipping &, handling) 




Sine-square wave 
Audio Generator 




^185 



00 



• 1 Hz -100 kHz frequency range 

• 0.003-10 Vrms sine wave output 
(10k a load! 

• 0.003-1 V sine wave output 
(600 fi load I 

• Meter calibrated in volts and dB 

• -62 to +22 dB ranges 

• 0.1-10 V square wave output 
(2000 O load) 

• 50 nanosecond risetime 

• 5.13 "Hxl3.25"Wx7.0"D 

SG-5318 185.00 

(S2.SS shipping &. handling) 



Combination \ l . v i n 
Scope Probe 



$ 



29 



95 




• Switch-selectable xl and xlO atten- 
uation at probe tip 

• Center (ground) switch position 
allows quick zero level check 

• DC to 15 MHz (xl) and DC to SO MHz 
(xlO! bandwidths 

• 4.0 nS (xlO) rise time 

• Insulating tip, BNC tip adapter, 
IC tip, insulated compensation 
capacitor adjustment tool, vinyl case 

PKW-105 29.95 

($1.60 shipping & handling) 



Order TOLL-FREE: 
800-253-0570 

8:00 AM to 8:00 PM Eastern Time M-F. Sorry, toll-free service not 
available In Alaska. Hawaii or Michigan. Call 616-982-3411. 24 hours 
a day. seven days a week. TLX: 72-9421 



To receive your order faster, charge it! 

Use your Visa, MasterCard or Heath Revolving Charge. 

Please have your card or account number handy when you call. 

chora -a- kit 



HEATH 



W/r/f 



Instruments 





For information on other Heath/Zenith Instruments write: 

Dept. 020-720, Benton Harbor, MI 49022 

GX-383 



SI Service locations 
throughout the United 
States and Canada 

Hcalhkil Electronic Centers 

in Ihii U.S." and Canada are 
listed in phone directory 
white pages, 
"Units orverileehmiiogy 
Electronics Corporation. 
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EQUIPMENT REPORTS 

continued front page 32 



you will know Lhai its value is 999 ohms. If the 
reading had been +4, the value would be 
1 ,004 ohms, etc. That function, called rela- 
tive by Fluke is also available on other ranges 
such as volts, amps and dB. 

Resistances can be measured to values as low 
as 10 milliohms, voltages can be cheeked to a 
resolution of 10 jiV and a resolution of 0.01 ^A 
(10 nanoamps) can be anticipated on the 200 
M range. The unit offers two conductance 
ranges, using the international term "Sie- 
mens." It can measure conductance to as high 
as 1 00,000 megohms. Another unique feature 
not often found on DMM's is the ability of the 
S05OA to be used to make beta measurements 
on transistors with the use of a simple circuit 
whose construction is outlined in the excellent 
manual provided with the equipment. 

How many manufacturers have invited you 
to evaluate their instruction manuals? Very 
few, probably. John Fluke not only invites 
your comments, but, even provides a special 
page in the manual to assist you in rating the 
instructions and giving you the means to 
return your suggestions. The manual is to be 
commended and is one of the best this reviewer 
has seen in a long time. 

The 8050A watches over those absent- 
minded technicians, engineers, and hobbyists 
who arc always forgetting to switch ranges on 
the multimeter. This DMM is protected to at 
least 500 volts on all resistance ranges, to a 
minimum of 750 volts on AC ranges, and to 
one kV on the DC ranges. A more complete 
list of the voltages will be found in the manual. 

The AC voltage ranges are of the true-RMS 



variety for frequencies up to 50 kHz. Ranges 
from 10 mV to 750 volts are provided, The DC 
capability runs from 10 jiV to one kV, and 
measurements up to two amps are possible on 
both AC and DC, Auto-polarity, overload, 
dual-slope-integration measuring techniques, 
and overrange indication are alt features of the 
S050A. 

The eight-position handle also serves as a 
stand to elevate the front of the unit for easier 
viewing. Four rubber-tike inserts in the bottom 
of the gray plastic cabinet hold the unit firmly 
in position when sitting flat on a shelf. As is the 
case with most other test equipment today, the 
test leads are terminated in safety connectors 
at the instrument end. There is no danger of 
accidental contact with the ends of those leads 
as they fit into recessed jacks on the front pan- 
el. There are also safety rings on the probes 
which preclude the possibility that the fingers 
will get too near the probe tips. The line cord is 
of the three-wire grounded type, which further 
adds to the safety built into the S050A. The 
unit can be adjusted to operate on AC from 90 
to 270 volts (47 to 440 Hz). It comes complete 
with a "Certificate Of Calibration" and with a 
list of accessories that can be used with the 
meter to obtain more useful and varied mea- 
surements than you could ever dream would be 
possible for such a small piece or equipment. 

The Fluke S050A DMM measures 8Yi X 
2'/j X 10 inches {22 X 6 X 25 cm) and 
weighs 2 lbs, 6 oz (1.08 kg). The list price is 
S329.0O. 

The best way to appreciate the Fluke 8050A 
is to get your hands on one for a short time. 
You'll not want to do without it once you've 
become accustomed to using it! If you know 
someone who has one, ask him to let you try it 



for a short time. Better be prepared, though, 
because you may end up ordering one. R-E 



Cincinnati Electrosystems 
Mode! 113 Continuity 
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CINCINNATI ELECTROSYSTEMS [NC, 469 

Wards Corner Road, Loveland, OH 45140, 
has an interesting little instrument, their mod- 
el 1 IS Continuity Checker. They also have a 
sense of humor. This is what they call a part of 
continued on page 38 
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SfCPRECISION 




m 



Microcomputer-Controlled 
Autoranging DMM Model 2845 



Computer stabilized accuracy to 0.1% 
Auto-perfection 

Selects range for maximum resolution 

Audible continuity indicator 

Built-in audible tone generator 

G-MOV overload protection 

Provides AC and DC voltage range protection to 

1 000 VDC or AC peak 

Shielded in RF fields 

Accuracy maintained in RF fields 



Long life, high reliability 

Four hermetically sealed reed relays perform 

range switching with virtually no eontacl wear. 

Microcomputer intelligence 

Designed around 4-bit microcomputer. Analyzes 

stored data and range that provides greatest 

display resolution. Program memory capacity 

1 024 x 8 bits Of ROM supported by 48 x 4 bits ol 

data memory RAM 



in stock and available for immediate delivery. 



Dual Trace 5" 

30 MHz Triggered Scope 

Model 1479A 



Sweep Function 
Generator 
Model 3020 



Semiconductor 

Transistor Tester 
Model 520B 






Portable Digital 
Capacitance Meter 
Model 820 




& 



Order with Confidence and get the Fordham Advanta ge! 



Call for -—.. 

ouLprices TOLL FREE 

(800)645-9518 

I * * in N V State call (5161 752-00SO 




VISA- 



855 Conklin St. Farmingdale, N.Y. 11735 



■ Master Charge 
• BankAmericard 

■ VISA ■ COD 

■ Money Order 

■ Check 
COD's extra 



£ 
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Do more 

than ever before- 

spend less than 

you planned 
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Heath makes the Ail-In-One Computer more versatile 



Many satisfied customers know 
Heath takes the risk out of buying a 
balanced computer system. With the 
Heathkit All -In-One Computer, you 
get 16K Random Access Memory 
(expandable to 48K), keyboard, video 
terminal and floppy disk system - 
together in one self-contained, com- 
pact unit - for up to hundreds of 
dollars less than comparable systems. 

Heath now makes the All -In -One 
Computer more versatile than ever! 
The new Heathkit H77 Floppy Disk 
System gives the All -In -One even 
more data storage and recall capac- 
ity. Combined, the All- In -One and 
H77 Floppy Disk give you up to 300K 



bytes of on-line data storage - 
enough to hold entire files. You can 
mount operating system and pro- 
gram disks at the same time, to make 
computing even faster. 

You can run programs written in 
MICROSOFT™ BASIC™ and As- 
sembly Languages, and all current 
software written for the popular 
Heathkit H8 Computer. 

Heath User's Group (HUG) will share 
with you a library of over 500 pro- 
grams to make your computer serve 
you in ways you never imagined. 

There's no better way to learn about 
computer systems —and save money 
- than by building one yourself. 

Heathkit 



SEND FOR FREE CATALOG VISIT YOUR HEATHKIT STORE 



Concise, easy-to-follow Heathkit 
assembly manuals show you the 
way, from start to finish. And a na- 
tionwide network of service centers 
protects your computer investment. 

Join the Heathkit computer family 
today -and pocket the savings! 

For complete details on Heathkit 
computer systems, as well as nearly 
400 other electronic kits for your 
home, work or pleasure, send today 
for your free, value -packed Heathkit 
catalog. Or pick up your copy at the 
nearest Heathkit Electronic Center. 

CIRCLE 82 ON FREE INFORMATION CARD 



Vftite to: HEATH COMPANY. 
DEPARTMENT a»724, 
BENTON HARBOR, MI 49022 




In the U.S. and Canada, villi your 
nearby Heathkit Electronic Cantor where 
Heat bk it product e are also d ispl ayed , 
sold and serviced. See the white pages of 
your phone book. In the U.S., Heathkit 
Electronic Centers am units ot 
Veiitochnology Electronics CoipoTaUon. 



CP-184 
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their Black Box series — and it is. In engineer- 
ese a black box is ;i small box, with only two 
terminals, that "does something." The model 
113 is just that; it's a black box that will fit in 
the palm of your hand. (It has three terminals, 
but that is immaterial.) 

It's a level-detector for making fast go/no-go 
continuity tests. All solid-state, it has two indi- 
cators—a LED on the panel, and an audible 
tone from a 1 .5-inch speaker. Either one may 
be used, or both, to indicate continuity. There 
are two inputs. The low input will give an 
indication of continuity in any circuit with 
resistance of less than 500 ohms. The high 
input is similar, but works from to I00K 
ohms. 



Each input has an adjustment for the trigger 
point, accessible from the front panel. You can 
set the low input, for example, so it will indi- 
cate continuity for any value below 470 ohms, 
but not above. The high adjustment works the 
same way for that range. 

The level of the tone signal can be set to 
MAX { + 75 dBa) or NORM(al) (65 dBa) with a 
switch; the center position turns the tone off. 
The LED is always activated. You can select 
CONT(inuous) output — tone heard as long as 
there is continuity — or pulse — a beep that 
sounds for one second, then stops. This is used 
to save batteries. 

Power comes from three 1.5-volt "A A" 
alkaline batteries in the case. Battery life is 
estimated at from 50,000 to 100,000 opera- 
tions, in PULSE mode. There is no switch; the 
Model 113 ts ready to go at any lime, and uses 



Only VIZ bench DMM's tell so much for so little 




LED WHAT 




Sheer magic (ram 
the Wizard ot VIZ 



Manual ranging 



AC or DC LCD "^HOWMUCH 
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WD-762 LCD display $210 

jj ■mi tit Hi ■ 



i 



WD-760 LED display $199.95 



Autoranging 




WD- 763 LCD display $265 




WD-761 LED display $255 



These are all laboratory quality instruments for bench or battery use. Supplied with 
AC adapter, spare fuse and deluxe probes. Features include: 
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. Accuracy 0.1% DCV 

• Full range hi or lo power 
ohms, pushbutton selectable 

■ 1 amp AC or DC 

See your local VIZ distributor. 



• Fully shielded 
against RFl 

• Voltage ranges from 

0.1 mV to 1000V AC & DC. 



VI IZ 



VIZ Mfg. Co.. 335 E. Price St., Philadelphia, PA 19144 
Over 70 test instruments in the line 



no current unless it is in operation and reading 
continuity. 

This device can be used for quite a few go/ 
no-go tests such as continuity in multiconduc- 
tor cables, PC-board conductors, diode testing, 
and other kinds of routine continuity tests. 
Price of the model 113 is $39.95 . R-E 



Antenna Incorporated 

Model 13505 Persuader 

CB Antenna 
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IT'S ALWAYS NICE TO HAVE THE FEELING 

that you've got the edge over the other guy. 
The model 13505 Persuader magnet- mount 
mobile CB antenna (Antenna Incorporated, 
26301 Richmond Road, Cleveland, OH 
44146) can give you that feeling. 

In test made during a band opening, the Per- 
suader was compared with another popular 
antenna and was able to pull signals out of the 
mud when the other couldn't hear them at all. 
Signals received by the Persuader were always 
several S-units stronger than the same signals 
picked up by the reference antenna. 

Transmitting, the SWR was found to be 
nearly flat across the entire band. That may be 
due partially to the fact that the antenna is 
base-loaded and partially to its longcr-than- 
normal (approximately 60 inches) length. The 
additional length also would account for the 
antenna's greater sensitivity. 

The magnetic mount is completely covered 
in heavy rubber to avoid marring the surface of 
the auto. There seems to be no danger of the 
antenna becoming dislodged from the surface 
on which it is placed and. indeed, it takes a 
rather strong pull to remove it. 

The antenna comes with twelve feet of RG- 
58U coax, complete with a PL-259 connector 
ready to plug into your rig. No tuning of the 
antenna was required and it was not found nec- 
essary to "prune" the whip for optimum 
results. In fact, it is doubtful whether the 
SWR could have been any lower than it was 
with the antenna right out of the carton. 

if you travel in an area where the overpasses 
offer little clearance, you may find yourself 
with a bit of a problem if you mount the Per- 
suader on the roof of a standard-size car. 
Because of its extra length, it may, from time 
to time, brush against some of those "low 
bridges." No harm will be done, but it could 
become an annoyance if it happens too often. 
continued on page 40 



Save on 

Scanners! 

NEW Rebates! 

Communications Electronics™ the 
world's largest distributor of radio scan- 
ners, celebrates Christmas early with big 
savings on Bearcat synthesized scanners. 
Electra Company, the manufacturers of 
Bearcat brand scanners is offering con- 
sumer rebates on their fantastic line of 
crystal less scan ners pure h ased between 
September 15 and November 15, 1980. 

We give you excellent service because CE 
distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal- 
lations. Most items are in stock for quick 
shipment. Do your Christmas scanner shop- 
ping early and order today from CE! 

Bearcat, 300 

The Ultimate Synthesized Scanner! 

List price S5 19. 95/CE price S329. 00/S20.00 rebate 
Your final cost is a low $309.00 
4- Band, 50 Channel * Service Search • No- 
crystal scanner s AM Aircraft and Public 
Service bands. • Priority Channel • AC/ DC 
Bands: 32-50. 118-136 AM, 144-1 74, 42 1-51 2 MHz, 
The new Bearcat 300 is the most advanced auto- 
matic scanning radio that has ever been offered to 
the public. The Bearcat 300 uses a bright green 
fluorescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these 
added features: Service Search, Display Intensity 
Control, Hold Search and Resume Search keys, 
Separate Band keys to permit iock-in/lock-out of 
any band for more efficient service search. 

Bearcat® 250 

List price $4 19. 95/CE price S259.O0/S20. 00 rebate 
Your final cost Is a low S 2 39. 00 
SO Channels • Crystalless * Searches 
Stores • Recalls • Digital clock • AC/ DC 
Priority Channel * 3- Band • Count Feature. 
Frequency range 32-50. 146-174. 420-512 MHz. 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 
Overseas customers should order the Bearcat 250 FB 
at S349.00 each. This model Is like a Bearcat 250. but 
designed lor international operation with 220 V AC/1 2 V 
DC power supply and 66-88 MHz low band coverage 
instead of 32-50 MHz. 

Bearcat® 220 

List price $4 1 9.95/CE price S259.OO/S20.0O rebate 
Your final cost is a low S239.00 
Aircraft and public service monitor. Frequency 
range 32-50, 1W-136 AM, 144-174, 420-51 2 MHz 
The Bearcat 220 is one scanner which can monitor all 
public service bands plus the exciting AM aircraft band 
channels. Up to twenty frequencies may be scanned at 
the same time. Overseas customers should order the 
Bearcat 220 FB at $349.00 each. This model is like a 
Bearcat 220, but designed for international operation 
with 220 V AC/1 2 V DC power supply and 66-88 MHz 
low band coverage instead of 32-50 MHz. 

NEW! Bearcat® 21 0XL 

List prieeS319 95/CE price S209.0O/S20.0O rebate 
Your final cost is a low S1 89.00 
18 Channels * 3 Bands ■ Crystalless • AC/DC 
Frequency range: 32-50. 144-174. 421-512 MHz, 
The Bearcat 2 1 0XL scanning radio is the seco regener- 
ation scanner that replaces the popular Bearcat 210 
and 211.lt has almost twice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. 




NEW! 50-Channel Bearcat 300 



FREE Bearcat® Rebate Offer 

Gel a coupon good for a S20 rebate when you purchase a 
Besrcat 300. 250, 220 or 21 OXL. $1 rebate on mocfers2 1 1 , 
210 and 160, To gei your rebate, mail this coupon with your 
original dated sales receipt and the Bearcat model number 
from the carton to Electra. You'll receive your rebate in tout 
to six weeks. ONer valid only on purchases made belwen 
September 15. 1 980 and November 15, I960. All requests 
must be postmarked by November 29, 1980. Limit of one 
rebate per household. Coupon must accompany all rebate 
requests and may not be reproduced. Offer good only in the 
U.S.A. Void where taxed Of prohibited by Law. Resellers. 
companies, clubs and organ iiations-both profit and non- 
profit-are not eligible for rebates. Employees of Electra 
Company, their advertising agencies, distributors and re- 
tailers of Bearcaf Scanners are also not eligible tor rebates. 
Please be sure lo send in the correct amount tor your 
scanner. Pay the listed CE price in this ad. Do not deduct the 
rebate amount since your rebate will be sent directly to you 
(rom Electra. Orders received with Insufficient payments will 
not be processed and will be returned. 

NEW! Bearcat 9 1 60 

List price S279.95/CE price S1 89 .00/S 10.00 rebate 
Your final cost is a low 5179.00 
f S Channels • 3 Bands * AC only • Priority 
Dual Scan Spends * Direct Channel Access 

Frequency range: 22-40. 144-174. 440-512 MHz. 
The Bearcat 1 60 presents a new dimension in scanning 
form and function. The keyboard Is smooth. No buttons 

to punch. No knobs to lurn. Instead, finger-tip pads 
provide control of a/I scanning operations, including 
On/Off, Volume and Squelch, Green easy to read 

fluorescent display. 

NEW! Bearcat® 5/800 MHz 

The world's first 800 MHz. scanner! 

Thisis a new motiet. Shipments mtt begin in November, 1980, 

List price S179.95/CE price S1 29.00 

8 Crystal Channels • 4 Bands • AC only 

Frequency range: 33-50, 144-174, 440-512, 806-870 MHz. 
The Bearcat 5/800 MHz is the only scanner on the 
market today that offers coverage of the 800 MHz. 
publicservicebandandtheotherpublicservicebands. 
Individual channel lockout. Scan Delay, Manual Scan. 

Bearcat® 5 

List price $ 129. 95/CE price 394.00 

8 Crystal Channels • 3 Bands * AC only 

Frequency range: 33-50, 146-174, 450-508 MHz 
The Bearcat 5 is a value-packed crystal scanner builtfor 
the scanning professional — at a price the first-time 
buyer can afford. Individual lockout switches. 

Bearcat* Four-Six Thin Scan*" 

List price S179.95/CE price S1 14,00 
Frequency range: 33-47. 152-184. 450-508 MHz 

The incredible, new Bearcat Four-Six Thin Scan"" is like 
having an information center in your pocket- This three 
band, 6 channel crystal controlled scanner has patented 
Track TuningonUHF. Scan Delay and Channel Lockout. 
Measures 2% x 6 V< x 1 :' Includes rubber ducky antenna. 
Order crystals for each channel. Made in Japan. 

NEW! Fanon Slimline 6-HLU 

List price S169.95/CE price $109.00 
Low coat 8'Channalf 3-band scanner! 

The new Fanon Slimline 6-HLU gives you six channels 
of crystal controlled excitement. Unique Automatic 
Peak Tuning Circuit adjusts the receiver front end for 
maximum sensitivity across the entire UHF band. Indi- 
vidual channel lockout switches. Frequency range 30-50, 
1 46-1 75 and 450-51 2 MH*. Size 2*4 x6V. x 1." Includes 
rubber ducky antenna. Order crystal certificates for each 
channel. Made in Japan. 

NEW! Fanon Slimline 6-HL 

List price S149.95/CE price S99.00 
O-Cnannal performance at 4~chennal cost! 
Frequency range: 30-50, 146-175 MHz. 
If you don't need the U HF band, get this model and save 
money. Same high performance and features as the 
model HLU without the UHF band. Order crystal certifi- 
cates for each channel. Made in Japan, 

FANON SCANNER ACCESSORIES 

CHB-6 AC Adapler/Ballery Chargsr $15,00 

CAT-B Carrying case tor Fanon w/Belt Clip 515,00 

AUC-3 Auto lighter adaptor/ Battery Charger S15.no 

OTHER SCANNER ACCESSORIES 

SP50 AC Adapter $12.00 

SP51 Bat tary Charge r $12 00 

SPSS Carrying Case lor Bearcat 4-6 ThinScan" . . . $1 5.00 

FB-E Frequency Directory for Eastern U.S. A $15.00 

FB-W Frequency Directory for Western U.S.A. SI 5.00 

FFD Federal Frequency Directory for U.S.A $1 8.00 

B-4 1 .2 V AAANi-Catf s torThinScan" and Fanon . . . . S1 5,00 

A-1 35cc Crystal certificate $4.00 

Add $3.00 shipping for all accessories ordered at the same tune 

INCREASED PERFORMANCE ANTENNAS 

If you want the utmost in performance from your 
scanner, it Is essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving ali bands. Order #A60 is a 
magnet mount mobile antenna Order #A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk-lip mobile 
antenna. Order #A63 is a 14 inch hole mount. Order 
# A64 is a ^ inch snap- in mount, and #A70 is an all band 
base station antenna. All antennas are £30.00 and 
£3.00 lor UPS shipping in the continental United States, 

TEST ANY SCANNER 

Test any scanner purchased Irom Communications 
Electronics" for 31 days before you decide to keep II If for 
any reason you are not completely satisfied, return it in 
original condition with all parts in 31 days, lor a prompt 
refund (less shipping/ hand ling charges and rebate credits). 
CIRCLE 45 ON FREE INFORMATION CARD 



WEIrWRegency®* M400 

List price S379. 95/CE price S259.0O 
30 Channel • Synthesized • Service Search 
Digital clock • Digital timer * Mi 00 styling 
Search/Store • Priority Channel • AC/ DC 

Frequency range: 30-50, 144-174, 440-512 MHz, 

The new Regency M400 is a compact programmable 

FM monitor receiver for use at home or on the road. 

OTHER REGENCY SCANNERS 

Touch K1 OO S 1 99.00 

Touch M1O0 S199.00 

NEW! Telephone Products 

Eiectra's cordless Freedom Phone does everything 
an ordinary phone doesand more. Because it is cordless, 
you can take it anywhere, inside or outside— on the 
patio, by the pool, in the garage, in the workshops-even 
next door at the neighbor's. 

Model FF-500 has push button dialing. Rechargeabfe 
nhcad batteries included. Battery low light Secure 
feature. Telescopic antenna. Your cost is $179.00. 
Model FF-1 50O has the same features as the FF-5Q0 
but also Includes a charger/cradle that allows the 
phone's handset to be recharged away from the base 
station. Your cost for this cordless phone is $199.00. 
The model FF-3000 has all the standard features 
(except charger/cradle) plus interchangeable telescop- 
ic and rubber ducky antenna. Redial feature. Belt clip. 
Carrying case. Greater range. Your cost is $229.00. 

World Scanner Association™ 

The WORLD SCAMNER ASSOCIATION is sponsored 
as a public service by Com mu n ications Electron! cs." 
When you join, you'll receive a one-year membership 
and pur quarterly newsletter with scanner news and 
features. You'll also get a wallet I.D. card, an Official 
WSA Membership Certificate, and more. FREE classi- 
fied ads for members so you can contact other scanner 
owners when you want to sell or buy a scanner. FREE 
membership in the WSA Buyer's Co-op. Your Co-op 
membership will allow you to get special discounts on 
scanners and scanner related products. Since the WSA 
Buyer's Co-op gives you group purchasing power, you 
can easily pay for your membership dues the first time 
you make a Co-op purchase. To loin, send £12.00 
(S20.00 outside U.S. A) for your membership materials. 

BUY WITH CONFIDENCE 

To gs f tho fastos t do tivmry from CE o f a ny sea n ne r. send 
or phone your order directly to our Scanner Distribution 
Center!" Be sure to calculate your price using theCE prices 
in this ad. Michigan residents please add 49b sales tax. 
Written purchase orders are accepted from approved gov- 
ernment agencies and most welt rated firms at a 10% 
surcharge for net 30 billing. All sales are subject to availa- 
bility. All gales on accessories are final. Prices, terms and 
specifications are subject to change without notice. Out of 
stock items will be placed on backorder automatically unless 
CE is instructed differently. Most products that we sell have 
a manufacturer's warranty. Free copies of warranties on 
these products are available prior to purchase by writing to 
CE. International orders are invited with aSZO.OO surcharge 
tor special handling in addition to shipping charges. All 
shipments are F.O.B, Ann Arbor, Michigan. No COO's 
please. Non-certified and foreign checks require five weeks 
bank clearance. 

Mail orders to: Communications Electronics," 
Box1002 1 Ann Arbor, Michigan 48106 U.S.A. Add 
S6.00 per scanner or phone product for UPS 
ground shipping, or $12.00 for faster U.P.S. air 
shipping to some locations. If you have a Master 
Charge or Visa card, you may call anytime and 
place a credit card order. Order toll free in the U.S. A. 
800-521-4414, If you are outside the U.S. or in 
Michigan, dial 313-994-4444. Dealer inquiries 
invited. All order lines at Communications 
Electronics" are Staffed 24 hours. 
WSAT Scanner Distribution Center" and CE logos are 
trademarks of Communications Electronics" 
tBearcaJ and Freedom Phone are federally registered 
trademarks of Electra Company, a Division of Masco 
Corporation of Indiana. 

t Regency is a federafly registered trademark of Regency 
Electronics inc. 
Copyright c 1 980 Communications Electronics" 
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BUILD A 
MASTERPIECE OF SOUND 




percussion and sustain. Wersi's famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32-128 "One 
Stop Sounds" (total organ presets). 
Transpose r. And lots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the clearly illus- 
trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Wfersi 
Demo-Package (LP with 104-page color 
catalog). 



©UIER5I 



Wersi has combined select features of 
the electronic music field, added its own 
creations and years of research by top 
engineers and musicians, to produce an 
incomparable line of organs. 

Space-age technology. True -to -life voic- 
ing with full drawbar system. Polyphonic 



Wersi Electronics. Inc. Wersi Organs & Kits 

Depl. 21 Oepl 21 

1720 Herripslead Road 14104 E. Firestone Blvd 

Lancaster. PA 17601 Santa Fe Springs. CA 30670 

inclosed is £6,00 for my Demo-Package (LP with 
1 04-page color catalog . ) 



Address^ 
City 



.Zip. 
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TH€ L€RD€R 
DO€S IT AGAIN! 

Rltuoys first, PAN AVI S€ proud ly presents the two newest additions to their 

top quality product line. 

Model 333 Rapid Assembly Circuit Board Holder 

This circuit board holder Features eight position 

rotating adjustment and six positive lock positions In 

the vertical plane. Cross bars are available up to 

30 Inches in length to hold circuit boards up to 

28 inches In width, fcctro Qrms can be 

added for dual or multiple board holding. 

Spring loaded, the 333 features tilt 

angle adjustment, height adjustment 

and quick board rotations for easy 

component insertion and soldering. 

Suggested .retail price is S3 5. 9 5. 

Model 376 Self Centering €xtra Wide Opening Heod (»ak hot inciudcd) 

Double action Jaws provide fast opening and closing and 
support of heavy loads. Opens to a full 9 Inches. Ribbed 
on one side and "V" grooved on the other, the 376's 
reversible Jaw pads firmly hold cylindrical or odd 
shaped items. A ts a 1 1 of the Series 300 Bases. 

Suggested retail price is SI 9.95. 




for more Information contact your local d%al»r or PflNflVIS*. 

PfUMi w iugo*jud rctcJi end stfyta to 4»vig« uAhout not**. 
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PflNflVlSE PRODUCTS INC. 

2850 C 29th St. Umg bach, Cfl 908O6 

(213) 595-7621 
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Also, the whip tends to sway and bend in the 
wind when you are traveling at a fair rate of 
speed. That presents no practical difficulties, 
but can be alarming the first time you notice it 
happening. 

The Persuader carries a suggested retail 
price of $38,48 and could turn your CB rig 
into a belter performer. You may find that 
your rig will have to be readjusted to match the 
new antenna, but that is always the case if you 
want to obtain the best performance from a 
new piece of equipment. And, in this case, 
judging from our tests, it's worth it. R-E 



Taco/Jerrold Maximizer 
TV/FM Preamplifier 



fi\ 
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IF YOU LIVE IN A TELEVISION RECEPTION 
fringe area or if you would like both TV and 
FM-radio signal improvement, the new Power- 
mate 5000 "Maximizer" from Taco/Jerrold is 
certainly worth investigating. 

We decided to test two different models: the 
5214 (channels 2-13 and FM), and the 5283-2 
(VHF-TV, UHF-TV, and FM), Both modules 
were selected for 300-ohm transmission-line 
impedance because we felt that this would be 
the most typical installation choice for our 
readers. 

Many other options are available from 
Taco/Jerrold (1 Taco St., Sherburne, NY 
13460). Their TV accessory line is extremely 
broad, allowing for considerable flexibility and 
customizing for individual requirements. For 
example, UHF-only preamps are available, as 
are preamps with impedances of 75 ohms for 
coaxial cable runs. Even mixed impedances 
(300-ohm antenna input, 75-ohm coax trans- 
mission line) are offered. 

Antenna preamplifiers should always be 
mounted at the antenna, never at the TV 
receiver. The reason is simple. The purpose of 
such an amplifying device is to provide gain for 
incoming signals. Transmission lines have a 
tendency to pick up noise, and even to absorb 
weak signals. If the preamplifier is placed at 
the receiver, it will amplify not only the 
desired signal, but any noise on the line as well. 
By mounting the preamplifier at the antenna 
(or "masthead"), signals are boosted immedi- 
ately upon capture, and "ramrodded" down 
the transmission line, overriding noise; they 
are strong enough to afford the loss of a little 
strength. 

In order to avoid having to run 120 volts AC 
up to the antenna preamplifier, a separate pow- 
er supply is mounted next to the TV receiver. 
continued on page 42 
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Why the smallest 

digital scanner is also 
one of the smartest. 



We started with very fast, sophisticated mi- 
croprocessors. Then we made some highly 
complex circuitry very simple to operate. Just 
one touch tells the new M400 to monitor any 
active police, fire, weather and emergency 
frequency in your area. That's a lot of return 
for practically no effort. And it makes the 
M400 perfect for your home or car. 



scan modes — whichever is best for you. 
We've also set aside a priority channel so you 
can monitor your favorite frequency every 
second. There's even a digital quartz clock 
and elapsed timer. And the control panel is 
backlighted for the best possible visibility — 
day or night. 




575 Channels, No crystals. 

We've preprogrammed 545 channels with 
commonly used public service frequencies. 
Then we coded the touch sensitive keyboard 
with symbols for police, fire, marine, mobile 
telephone and weather. So all you have to do 
is touch the symbol for the type of activity and 
band you want to monitor. The M400 does 
the rest. If you want to search for unknown 
frequencies, the M400 lets you do that, too. 
And for those channels you want to store and 
hear again, you have 30 programmable chan- 
nels to use. Plus you can use either manual or 



Take all the 
action with you. 

With the new Regency Touch M400, you can 
have all the action, no matter where you are. 
It's the most complete scanner made pri- 
marily for mobile* use. And it works just 
great at home. So get the small scanner that's 
very smart. At your Authorized Regency 
Scanner Dealer. 



Regency Electronics, Inc. 

7707 Records Street 
Indianapolis, Indiana 46226 



♦Use of mobile scanners prohibited in certain locates. 
CIRCLE 31 ON FREE INFORMATION CARD 
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Radio- 
Electronics® 

MICROFICHE 

from 
MICROCARD EDITIONS 

A Division of 
Information Handling Services 

P.O. Box 1154 
Englewood, Colorado 801 10 

BELL & HOWELL CO. 

Micro Photo Division 

Old Mansfield Road 

Wooster, Ohio 44691 

Attn.; Mr. Spiers 

and in 

MICROFORM 

from 
UNIVERSITY MICROFILMS 

300 N. Zeeb Road 
Ann Arbor, Michigan 48106 

Xerox copies of individual articles can also be 
purchased from University Microfilms. 

Please write companies 
for complete information 



ERQUIPMENT REPORTS 

continued from page 40 

Low-voltage AC (approximately 1 2 volts for 
the 5000 series) is fed up the transmission line 
to power the preamplifier, which has a built-in 
rectifier circuit. RF-choke coils are used to 
isolate the high frequency signals from the 
power supply. 

The preamplifier circuit contains three bipo- 
lar transistors, one for VHF and FM, and two 
for UHF. A user-adjustable wavetrap is pro- 
vided for notching out interfering signals from 
local broadcasters, whether the offending pow- 
erhouses are TV or FM stations. (No adjust- 
ment is needed if there is no local problem.) A 
pair of shunt wires must be clipped to activate 
the FM amplification section — otherwise the 
factory-tuned trap will null out FM broadcast- 
band signals. 

Average gain for the Maximizer series is 
typically 1 7- 1 9 d B on VH F, and 1 5- 1 7 dB on 
UHF. Noise figure is 4.5 dB on VHF, and 
3.5-6.5 dB on UHF. The bipolar transistors are 
capable of withstanding up to 5 0,000- micro- 
volt RF signals before —46 dB crossmodula- 
tion occurs. 

The masthead (preamplifier) portion of the 
Maximize™ are designed conveniently to ac- 
cept either tubular mast mounting or square- 
boom mounting. A universal hardware kit is 
provided to allow the installer to use either 
option as necessary. 

The preamp is hinged for quick access to the 
binding posts used to attach the transmission 
lines. The terminals have toothed washers 
which bite securely into the 300-ohm line, 
assuring adequate electrical contact with the 
conductors without the need of stripping the 



insulation from the ends of the lines. 

Lightning protection and static discharge 
are both provided on the Maximizer. Natural- 
ly, no lightning arrestor can protect equipment 
from a direct hit, but induced surges from 
nearby strokes are thwarted. 

Protection against moisture intrusion is pro- 
vided by foam ridges along the edges of the 
hinged lid. When the lid is screwed shut, the 
weatherstripping squeezes down against the 
lead-in wires, keeping the weather out of the 
innards. 

A deep-fringe area was selected to test the 
Taco-Jerrold Maximizer. A modest log-peri- 
odic VHF-TV antenna was provided for recep- 
tion of channels 2- 1 3, and a Jerrold "Sharp- 
shooter" corner Yagi was used to test system 
performance on UHF. A competitive pream- 
plifier was used as a standard of performance 
to judge the effectiveness of the Maximizer in 
doing its job. 

There was virtually no difference in perfor- 
mance between the Maximizer and the com- 
petitive preamp. Unquestionably, both units 
performed admirably, boosting signals from 
the noise level up to acceptable reception qual- 
ity. In some cases, we received signals that in 
effect were non-existent before the preampli- 
fiers were brought into play. 

But performance alone is not the only crite- 
rion for judging the acceptability of a product. 
Quality of construction is important . . . espe- 
cially important where outside exposure is 
intended. The Taco-Jerrold 5000 series is rug- 
gedly built, functionally designed, and reason- 
ably priced — -in the $40 range. The Sharp- 
shooter UHF corner Yagi is also typical of the 
high-quality heavy-duty construction of Taco/ 
Jerrold TV equipment. R-E 
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Oscilloscopes 



2 YEAR WARRANTY 

Probes included on all scopes 



ig 





20 MHz, TRIGGERED 

■ Single 1ra.ee, automatic trigger for 
highry stable, brigm display 

■ i7.5nSec rise lime. ■ lOniV'crn to 
20V cm Vertical Sensitivity; n steps. 



20 MHz, DUAL TRACE 

■ Add, subtract modes an CH-i & CH-2 

facilitate easy checkout tor simuJianecus 

purses, signal levels, distortion &. noise 

canceling. 



30 MHz, VARIABLE DELAYED 
SWEEP, DUAL TRACE 
■ Built m vanaWe delay circuitry/ — 
1 ;; Sec lu 5 Sec. ■ SmV/Drv. Vertical 
Sensitivity. 




35 MHz, 

FIXED DELAY, DUAL TRACE 

» Dual ttace. 35 MKi bandwidth 

■ 5mv/an Vertical Sensitivity. ■ 1Q.0 ns 



COLOR BAR GENERATORS, BRIDGES, TESTERS. 

Transistorized LCR Bridge 



NTSC Color Bar Pattern 
Generator 

Model iiiV.i »■",;; 
LCG- L*f*»fcv 
396 . ; ; -"° }■ 

* Ocli *i£ i ng-i cnmibari *& cor-ic^foc* 'tyrr »in ji- 

* r5lP^<t0M1W|l,iMi*nfl»r ft,HWlO*TV#*« 

* ta»ii.j , ^g Sunt n-nt id 



Completely Portable, Battery 
Operated TV Color Analyzer 



Model 
LCG- 
397 
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FM Multiplex Stereo 
Generator^ 
"l\ Model 

LCR- Model 
740 LSG- 
231 
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Order with Confidence and get the Fordham Advanta ge 

Slices TOLL FREE 

(800)645-9518 

» * in N.Y. Stale call (516) 752-0050 




855Conklin St. Farmingdale, N.Y. 11735 



■^^^H * Master Charge 
VISA' ■ BankAmericard 
II ■ VISA -COD 

■ Money Order 

■ Check 
COD's extra 
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NOW AVAILABLE! 



WATT WIZARD 

POWER FACTOR CONTROLLER CUTS 
THE COST OF RUNNING ELECTRIC 
APPLIANCES BY AS MUCH AS 
50% -AND YOU CAN EVEN SEE THE 
SAVINGS! 



TM 



For over a year now, in magazines 
and newspapers the world over, there 
have been enthusiastic write-ups on a 
remarkable new device that can cut 
your electric bill while helping the U.S. 
save huge quantities of fuel. 

"The NASA/Nola power saver," 
wrote a Popular Science senior editor, 
"was developed by Frank Nola at 
NASA's Flight Center In a program 
to reduce power consumption in space- 
craft motors. Nola calls it a PFC — 
power-factor controller. I prefer to call 
it a power saver, however, because 
that's what it does." 

NASA TESTED IT 

According to NASA documents, "The 
device has been tested at Marshall 
Center on over 40 types of motors, 
with power savings ranging up to 60%, 
depending on the loading. The motors 
tested were both single-phase and 
three-phase, ranging from Vi H.P. to 5 
H.P. Most motors will show up to 40 — 
50% savings when running lightly load- 
ed or unloaded, and some will show 
5-to-7% savings at rated load." 

NASA's Technical Support Package 
showed that "The Power Factor Con- 
troller applies to induction type electric 
motors — the most commonly used 
type in all major home appliances and 
the most commonly used by industry." 



HOW IT SAVES POWER 
Popular Electronics explained it this 
way: "AC induction motors character- 
istically run at a nearly constant speed 
that's fixed by power-line frequency 
and independent of load and supply 
voltage. When heavily loaded, the 
motor draws line current that is 
nearly in phase with the applied volt- 
age. ..Under light load conditions, the 
motor develops less torque by allowing 
more lag between the voltage and the 
current. This reduces the power factor 
while leaving the current essentially 
the same in magnitude. 

"To minimize this waste, Noia's 
device monitors the motor's power fac- 
tor and when it detects light load condi- 
tions, it reduces the supply voltage 

The current, now more nearly in phase 
with the voltage, therefore does as 
much useful work as before, but It and 
the voltage are smaller, resulting In a 
net savings of electric power." 



THE SAVINGS CAN ADD UP 
The cost of electric power keeps 
going up. In 1980-81 and beyond you'll 
pay more and more for the privilege of 
running your electric appliances. 

Right now, the typical consumer pays 
about $8 per month to operate a 16.5 
cu. ft. frost-free freezer... $10 to run a 
17.5 cu ft. frost-free refrigerator. ..and 



National Aeronautics 

and Space Administration 

Patent No. 4,052,648 



about $60 for an air conditioner used 
during summer months. That's what 
you're paying to run just one of these 
appliances per year. 

Noia's power saver can soon pay for 
itself, then start reducing your electric 
bills. Until now, the device has not 
been available — except for Industrial 
models priced at $80 or more. 



INTRODUCING THE WATT WIZARD 

Cynex, an American manufacturer of 
electrical and electronic products and a 
prime contractor for the U.S. Army, 
has been licensed by NASA to manu- 
facture Frank Noia's power saver. Cy- 
nex calls it the Watt Wizard. 

The "Watt Wizard" says Ray 
Beauchea, the firm's Marketing 
Director, regulates the voltage fed 
into an induction motor making the 
motors run more efficiently and quieter, 
while lengthening motor life. 
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The Watt Wizard features a unique, constant 
power saving readout- So you can constantly 
monitor you're energy savings. 

SIMPLE TO USE 

Cynex makes several models of the 
Watt Wizard (all with solid state de- 
sign), Including the 110 v. AC plug-in 
model we're offering. It's for single 
phase fractional H.P. motors (less than 
1 H.P.) used in most freezers, refriger- 
ators, fans, swimming pool pumps, 
vacuum cleaners, sewing machines, etc. 

Simply plug the Watt Wizard into 
any electrical outlet, then plug the ap- 
pliance into the Waft Wizard. There's 
no wiring required. Unlike some com- 
petitor's models (if and when available), 
the appliance does not have to be 
turned on before being plugged into 
the power saver. You can leave the 
appliance — whether on or off — plug- 
ged into the Watt Wizard all the time. 
Or you can move the Watt Wizard to 
various locations. 



OTHER MODELS AVAILABLE 

Air conditioners, washers and dryers 
require wire-in model. If you lack 
mechanical skill, you probably need an 
electrician to install It. We also offer if 
in 220 VAC single or three-phase. 

CIRCLE 10 ON FREE INFORMATION CARD 



EXCLUSIVE ADVANCE FEATURES 

The Watt Wizard also includes two 
more unique features which no compet- 
itor has. It's fused so if you accidently 
overload the device, it won't burn out- 
Just change the fuse, which is available 
at any auto supply store. 

And Watt Wizard features a unique 
LED readout, so you can actually tell, 
at any moment, exactly how much 
power you're saving — 10%, 20%, 
30%, 40% or 50%. This feature is 
available only on the Watt Wizard. 

There's a "power-on" light, too. And 
the Watt Wizard comes with the manu- 
facturers 1 year limited warranty. 



LOW COST - AND A TAX CREDIT 

We're offering the Watt Wizard for 
only $39.95, with Immediate delivery. 
Want two? Then its Just $37.95 each. 
Or splurge and get three at $34.95 
each. Wire-in models for heavy duty 
motors are $6 more for each unit. Add 
just $2.50 postage/handling for each 
order (not each unit). 

And next year, when you fill out your 
tax return, you can deduct a full 15% 
energy tax credit-for additional savings. 

30-DAY MONEY-BACK GUARANTEE 

Try the Watt Wizard for up to 30 
days. If not completely satisfied, return 
it (insured) for a full refund. 

The sooner you send for the Watt 
Wizard, the more you can save on your 
electric bills. To order, send your check 
or money order to the address below. 
Or charge it to your Visa, MasterCharge, 
American Express, or Carte Blanche 
credit card. If using your charge card, 
you can also order via our toll-free 
phone number: 

800-257-7850 

(In New Jersey, Call: 800-322-8650) 
N.J. residents, add 5% sales tax. 

Or mail your order to: 

^^P^ INTERNATIONAL SALES GROUP 

mlmEttiRy 

W THE SMAGINA TION PEOPL E® 

Dept. RE- 12, Lake wood Plaza 
Lake wood, New Jersey 08701 
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HITACHI OSCILLOSCOPES 

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi 
oscilloscopes are built to demanding Hitachi quality standards and are 
backed by a 2-year warranty. They're able to measure signals as low 
as lmV/division {with X5 vertical magnifier). It's a specification you 
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation, 
trace rotation, front panel X-Y operation for all four scope models, and 
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal 
signal delay lines. For ease of operation, functionally -related controls 
are grouped into three blocks on the color coded front panel. Now here's 
the clincher: For what you'd expect to pay more, you actually pay less. 
Suggeste list price of our top line V-302B dual trace 30 MHz is only 
$995.00- The other models comparably less. Check our scopes before 
you decide. 



Hitachi...The measure 
of quality. 

■ V-302B 30 MHz Dual Trace $995.00 

■ V-301 30 MHz Single Trace $745.00 

■ V-152B 15 MHz Dual Trace $735.00 

■ V-151B 15 MHz Single Trace $570.00 







HITACHI 

Hitachi DahaN America, Ltd. 

For more information, contact 

Hitachi Dertshi America, Ltd., 

175 Crossways Park West, Woodbury, N.Y. 11797 

(516)921-7200. 
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More 

sensitive to 
your input. 
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ELECTRONS 
IN YOUR NEXT 




MICROPROCESSOR I/O LINES RUN THROUGH 

the top-of-the-Iine dashboards in today's 
cars. Cadillac, for example, included 
this description in a recent press release: 
"A digital instrument-panel cluster, 
featuring digital display of vehicle 
speed, fuel level, and fuel range is 
standard on Elegante arid Biarritz 
models. ..optional on other Seville 
and Eldorado models." 

There are a number of reasons for 
going electronic, including cost, relia- 
bility, and "sex appeal". We're going 
to take a look at the new trends in dash- 
board electronics as part of a Radio 
Electronics series on automotive elec- 
tronics. 

The goals 

Remember, in most cases electronics 
in the dashboard is replacing mechan- 
ical and electromechanical instrumen- 
tation. In some cases, electronics repre- 
sents a higher initial cost — but not in all. 
In every case, design changes of every 
sort are expensive for a carmaker to 
implement, and a decision to do so is 
not made frivolously. 

Chrysler Executive Engineer R. D. 
Rossio outlines the four key reasons 
for going more electronic: 

"One, to be truly innovative. This 
is not engineering gimmickry. We 
wanted to do what electronics does 
best — eliminate or reduce noise, 
wear, and the chance of malfunc- 
tion, and to provide reliable per- 
formance. 
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Two. to otter quicker and easier 
serviceability. One electronic mod- 
ule contains the brains and the 
readouts — and incorporates an 
ability to diagnose and pinpoint its 
own problems. 

Three, to make it a reliable sys- 
tem, one which provides a maxi- 
mum of accurate information with 
an absolute minimum number of 
vulnerable internal components. 

And four, make the system easy 
to use. We call that "humanistics" — 
a system that requires little driver 
participation." 

Walter Doelt of Ford adds a few 
very practical points. One is that with 
electronics — and especially single-chip 
microprocessor approaches — you not 
only reduce the number of compo- 
nents that can go bad, you also greatly 
reduce the number of connections. In 
the experience of the automotive in- 
dustry, as in that of others, connec- 
tions have proven by far the weakest 
link in terms of system reliability. 

Also, with a microprocessor, (accord- 
ing to Doelf) you can freeze a basic 
design very early in the design cycle, 
then use software updates to fudge in 
changes in calibration later, as they 
become necessary. 

The Chrysler Five 

The 1981 Chrysler Imperial features 
five digital displays (clock, odometer, 
speedometer, gear selector, and fuel 
display), separate system indicators 



for the safety, reminder, and engine 
systems, plus a brightness detector, 
metric conversion button, and a diag- 
nostic unit. 

The clock gives time, date, and 
elapsed time since the ignition was 
turned on. 

The odometer features a permanent 
semiconductor memory, capable of ex- 
tended data retention even with power 
removed. That not only eliminates the 
noise and wear problems of mechan- 
ical mile-minders, it also makes the 
odometer virtually tamper-proof. Input 
to the odometer is a transmission- 
mounted reed-switch. The odometer 
"only" accumulates to 200,000 miles; 
replacement odometers include a mod- 
ule flag identifying them as such, and 
the vehicle's previously accumulated 
mileage is registered with them. 

In addition to vehicle mileage, a trip 
odometer records up to 2,500 miles. 
Also, the driver can call up his trip 
average speed. 

The speedometer display is front 
and center, and updates the selected 
format (US-mph or metric-km/h) speed 
display every half second. U.S. and 
Canadian models read up to 85 mph 
(137 km/h); international models of 1 19 
mph (199 km/h). 

The "P-R-N-D-2-1" gear-select indi- 
cator looks like today's mechanical 
gizmos, except that the letters are 
larger and flagged with backlighted 
squares. 
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Keyboard 
Assembly 


Diagnostic 

Switch 



Fast Response 



Digital Inputs 
[Speed, Etc.) 




Standby 

Regulator Power/Clock Control 



T T T 

Main Power 

Supplies 



INSTRUMENT CLUSTER of 1981 Chrysler Imperial uses two microprocessors. The first Interfaces 
primarily with the automobile; the second with the driver. 



Speed and Fuel System 



■ 



Fuel Flow Sensor 

Fuel Level Sensor 

Speed Senior 




Electronic Instrument Cluster Module 




Heedl 

Swll 



lamp 
Switch 



kjnHlon 
Seat Occupant Switch 
Door Time Delay Relay 



ELECTRONIC INSTRUMENT CLUSTER SYSTEM In Chrysler Imperial consists Of five digital displays 
plus Indicators for Safety, Reminder and Engine systems. Some of tts sources of data are shown 
above. 
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The electronic fuel gauge displays 
full as long as 14 or more gallons re- 
main in the tank. The numerical value 
of the remaining fuel capacity is dis- 
played when anything less than 14 gal- 
lons (or 53 liters, in case the metric dis- 
play format has been selected) remains. 
With less than 2 gallons (about 8 liters) 
remaining, the display flashes low at 
2-second intervals. 

RANGE, PRESENT, and trip push- 
buttons indicate how much farther the 
gas in your tank can take you, your 
current miles-per-gallon fuel efficiency 
and your trip average fuel efficiency. 
If metric units have been selected, the 
fuel efficiency is displayed in liters- 
per-100-kilometers. Readings are up- 
dated every two seconds for present 
fuel economy; trip readings are up- 
dated every 16 seconds. 

The digital displays are vacuum 
fluorescent, blue-green, and daylight- 
readable. Photoelectric ambient light 



sensors and a microprocessor input 
from the headlight switch adjust the 
display brightness appropriately to 
keep it easily visible while not obtru- 
sively glaring. 

The three system indicators are 
panel- lighted with incandescent lamps. 
A graphic panel indicates any door 
ajar; a BRAKE telltale {the "nice" word 
for idiot light) indicates any problem 
with one of the brake systems. To- 
gether, those are the safety system 
indicators. 

The reminder system includes a low 
windshield-washer fluid telltale and 
a 4-to-8-second fasten seat belt light. 
It's accompanied by a pleasant elec- 
tronic chime — not so much because of 
customer disgust with buzzers, but 
because buzzers make for too many 
electrical noise problems at virtually 
no cost advantage. 

The engine systems indicators in- 
clude oil pressure, coolant temper- 



ature, and system-voltage telltales. 

The Chrysler digital dash includes 
an on-board self-test pushbutton that 
performs a diagnostic routine to aid 
the service man — who usually wouldn't 
know a logic probe from a motorized 
swizzle stick. 

Ford's ideas 

From an electronicist's point of view, 
the advanced Ford Electronic Message 
Center is an especially attractive use 
of display technology. That blue-green 
vacuum fluorescent display offers two 
lines of 16-segment alphanumerics, 
W-inch high. It can display a total of 
36 messages using a vocabulary of 
77 words. 

Electronically, it incorporates a 
microprocessor (6800-series), two 
RAM's, a ROM, two PIA's, a custom- 
gate package, a display assembly with 
two latched drivers, a sequencer, dis- 
play logic, two regulators, and two 
dual op-amps. 

Stil), like idiot lights, most alerts 
are based on threshold measurements. 
The idea is to give a driver warning in 
plenty of time to avoid system damage, 
though not necessarily at the first sign 
of trouble — that can turn into an "an- 
noyance" for the driver, the car com- 
panies have found. 

According to Ford Electrical and 
Electronics Division chief engineer 
Jerome G. Rivard, "The Electronic 
Message Center component of the 
panel communicates with drivers for 
the first time in words, numbers, and 
audible tones, providing them with in- 
formation never before available in 
mass-production vehicles." 

The normal display is a digital clock 
with time in numbers plus AM or PM, 
the month as an abbreviated word, the 
date in numbers and the day-of-the- 
week as an abbreviated word. 

A problem with brake-system pres- 
sure, alternator output, oil pressure, or 
the engine temperature is treated by 
the message center as "critical", 
prompting warnings at four-second 
intervals accompanied by a one-sec- 
ond audio tone. 

Low fuel (which is acknowledged 
with a display of the remaining dis- 
tance the car can be expected to go on 
the remaining fuel at current effi- 
ciency), door-ajar, and trunk-ajar con- 
ditions are "secondary", prompting 
four-second warnings at 16-second in- 
tervals, accompanied by an initial 
audible tone. 

"Auxiliary" warnings for low washer 
fluid, headlamp failure, taillamp failure, 
or brakelight failure appear once for 
four seconds when the condition first 
occurs, and again each time the engine 
is started. 

In addition, the electronic message 
center performs what Ford calls "trip 
log" functions. Those include distance 
traveled, elapsed time, average speed. 
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A NETWORK OF CABLES like the human nervous system connects each of the devices and areas 
monitored In the Lincoln Continental with the microprocessor-based logic module. 




TYPICAL DIAGNOSTIC CHART for troubleshooting the 
digital dashboard inside Chrysler's Imperial, 




PROBLEM 
NO DISPLAYS WHEN ENTERING 
VEHICLE 



NO DISPLAYS AFTER VEHICLE IS 
STARTED 



DISPLAYS FLICKER WHEN STARTING 
VEHICLE 



LOSS OF DISPLAYS WHEN VEHICLE IS 
STARTED AND PANEL DIMMER 
SWITCH IS PULLED OUT 



CLOCK INACCURATE 



CAUSE 

1. DEFECTIVE DOOR SWITCH 

2. DEFECTIVE IGN LIGHT TIME DELAY RELAY 

3. DEAD BATTERY 

4. DEFECTIVE WIRING CONNECTION TO 
CLUSTER MODULE 

5. BLOWN FUSE, CAVITY 6 

6. DEFECTIVE ELECTRONIC MODULE 

1. DEFECTIVE IGNITION SWITCH 

2. DEFECTIVE WIRING TO THE ELECTRONIC 
MODULE 

3. BLOWN FUSE, CAVITY 1 1 

4. DEFECTIVE ELECTRONIC MOOULE 

1. LOW VOLTAGE CONDITION DUE TO A 
DISCHARGED BATTERY 

2. LOW VOLTAGE CONDITION DUE TO 
EXCESSIVE CRANKING OF ENGINE 

1. DIMMER SWITCH CONTROL KNOB 

COMPLETELY CLOCKWISE 
2 DEFECTIVE DIMMER SWITCH 

3. BLOWN FUSE. CAVITY 13 OR CAVITY 5 

1. LOSS OF BATTERY POWER 

2. DEFECTIVE ELECTRONIC MODULE 



SOLUTION 

REPLACE SWITCH 
REPLACE RELAY 
CHARGE OR REPLACE 
CHECK AND REPAIR 

REPLACE FUSE 
REPLACE MODULE 

REPLACE SWITCH 
CHECK AND REPAIR 



3. REPLACE FUSE 

4. REPLACE MODULE 

1. CHARGE OR REPLACE 
THE BATTERY 

2. CORRECT DEFECTIVE 
STARTING CONDITION 

1. ADJUST DIMMER SWITCH 
COUNTER-CLOCKWI S E 

2. REPLACE SWITCH 

3. REPLACE FUSE 

1. RESTORE POWER AND 
RESET TIME 

2. REPLACE MODULE 
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distance to destination, estimated time 
of arrival, and fuel economy. Trip 
average fuel economy is computed 
from miles traveled and fuel consumed 



since the last reset of the function; 
instantaneous fuel economy is calcu- 
lated from fuel flow and speedometer 
inputs. When the f/econ button is 



pressed, the message center displays 
first the trip average fuel economy for 
four seconds, then automatically 
changes to instantaneous fuel economy. 
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A pushbutton selects English or 
metric units for all displays. The mes- 
sage center also features extended 
self-test capabilities. 

Speed, fuel and telltales 

If Ford's dashboard digital speed- 
ometer catches on, traffic cops may be 
throwing their radar guns away in fa- 
vor of just reading your dashboard 
from a car or two away! The beast fea- 
tures 3Vi-inch-tall digits (up to 85 mph 
or 137 km/h), plus some smaller letters 
to indicate the units of display. The cir- 
cuitry includes a custom logic -pack- 
age, decoder/driver, regulator, and 
quad op-amp. Remember, the speed- 
ometer is receiving pulses that relate 
to drive shaft position, so the pulse 
rate is proportional to speed of the car 
and an electronic speedometer is essen- 
tially a small frequency counter. 

The electronic fuel gauge, on the 
other hand, requires a microprocessor, 
a display driver, and a dual op-amp — 
but it is more than your standard sway- 
ing needle. Four bar-graphs are stacked 
atop each other. The top represents the 
top quarter tank of fuel. The next down, 
three-fourths as wide as the top one, 
represents the 1/2 to 3/4 tank level. The 
next, half as wide as the top bar graph, 
represents the Va to l /i tank level. The 
bottom bar graph, one-fourth as wide 
as the top one, represents the last '4 
tank. Each bar-graph segment indi- 
cates about 3% of total tank capacity. 
Segments are lighted either brightly 
(fuel remaining — the bottom segments) 
or dimly (fuel depleted — the top seg- 
ments). In the case of the last segment 
(when just 3% or less of tank capacity 
remains) being the only one lighted, 
an ISO (/ntemational Standards Organ- 
ization) low-fuel warning symbol 
flashes once per second. In addition, 
the display includes ISO symbols for 
fuel {a gas pump and hose), plus the 
labels F. l A and E. 

Ford is also making extensive use of 
the car-silhouette graphic display, with 
LED's positioned at labeled points on 
the display to warn of low fuel, low 
washer-fluid level, low -beam head- 
light failure, tail-lamp failure or brake- 
lamp failure. Legends are rear-lighted, 
and a pushbutton test switch verifies 
LED and driver operation (LED driver, 
not the guy behind the wheel) by light- 
ing them all. 

Lamp failures are detected by moni- 
toring current to the lamps. Washer- 
fluid level is monitored by a sensor 
in the reservoir cap. That graphic dis- 
play, of course, is available on models 
that don't already monitor those same 
functions through an electronic mes- 
sage center. 

Aftermarket computer dash 

Okay, you've gone drool-happy 
about the convenience of microproces- 
sor dashboard doo-dahs and you want 
one for your old tub at any price. You 




ELECTRONIC INSTRUMENT PANEL with Message Center Is typical of what we'll be seeing from 
Ford. Row ot buttons to right of shift lever Is used to select various computer displays. 




INSTRUMENT CLUSTER— CHRYSLER IMPERIAL 

DISPLAY GRAPHICS tell time, date, trip elapsed time, accumulated mileage, trip mileage, average 
speed, fuel level, etc. Note systems warnings at bottom of Instrument cluster. 



remember the Comptt-Critise intro- 
duced by Zemco years ago — a calcu- 
lator-size pod with lots of keys to press, 
a vacuum fluorescent display, and a 
custom version of the National Semi- 
conductor COP (Control-Oriented 
Processor) doing the work inside. 

Now Zemco (12907 Alcosta Blvd., 
San Ramon, CA 94583) offers that' 
kind of utility in its newest incarnation, 
the ZT-l and ZT-2. 

They offer time of day, elapsed time, 
a stopwatch with a lap timer, trip time, 
time to arrival, time to empty, and an 
alarm. Distance traveled since fillup. 
distance to destination, and dis'ance 
to empty. Fuel used since fillup, fuel 
used on trip, fuel needed to reach des- 
tination, and fuel remaining to empty. 
Current speed and trip average speed. 
Engage-at-speed cruise control and 
digital key-in-speed cruise control, 
both with resume. Current fuel con- 
sumption rate, trip average fuel con- 
sumption rate, current fuel efficiency, 
and trip average fuel efficiency. Inside 
and outside temperature. Battery volt- 
age. And nighttime display dimming. 
Oh, yes — you have your choice of 
English or metric units. 



The Price On-bourd Computer from 
Crown Products Group (Division of 
Prince Corp.), 35 Madison Avenue, 
Holland, MI 49423, is another trip 
computer offering fifty functions. 

The future 

The single most significant change 
that technology is likely to bring to an 
automotive dashboard in the next few 
years is synthetic speech. A talking 
dashboard can alert you to problems, 
as appropriate, without ever pulling 
your eyes away from the road. Trip- 
status information can be recited on 
command. 

The heads-up displays used in mili- 
tary jet aircraft make use of special 
angled semi-reflective panels. If those 
become less expensive in the near 
future, digital status displays can be 
presented in the driver's field of view 
— the numbers would appear to float 
in space in front of the car. 

In months to come we'll tell you 
how state-of-the-art electronics is 
helping your engine run better, and 
how it's making car servicing better 
and easier, together with other inter- 
esting facts. R-E 
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Low 

Frequency 

Converter 

Extend the range of June's Synthe- 
sized Function Generator down to 
1/10 Hz. This accessory is easy to 
buiid and wili give high resoiution 
without degrading performance. 

THE CONSTRUCTION ARTICLE ON THE SFG (SYNTHESIZED fTJNC- 

tort Generator) in the June 1 980 issue has caused quite a bit of 
interest in high-performance function generators. But one of 
the shortcomings of the SFG project is that it won't go below 
100 Hz. That is because of the basic design of that instru- 
ment. Any changes in circuitry would increase the time it 
takes to lock on frequency and its performance would be 
seriously degraded. 

But there is a simple and effective way to extend the SFG's 
frequency range down to lower frequencies, and it can be 
done in a manner that won't degrade the performance. That 
is the purpose of the low-frequency converter. Now you can 
effectively extend the output of your SFG down to 0. 1 Hz. 
And as a bonus, the original output signals and waveforms 
are still available to use. Plus, this project is adaptable to 
Other function generators or signal generators with a range of 
up to 10 MHz! The low-frequency converter provides a sym- 
metrical squarewave output signal, the frequency of which is 
equal to the input signal divided by 10, 100, or 1000. 

The low-frequency converter is inexpensive and easy to 
build. When it comes to the construction, the parts are con- 
tained on a single PC board. And since there are only 5 IC's 
(none special), the work will go fast and easy. The parts cost 
isn't too unreasonable either, as a result of using common 
parts. Besides the advantage of being able to convert high 
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frequencies to low, you'll like the easy construction and low 
cost. 

Not to be left out, is the feature of switch-selectable divi- 
sors. Thus, you can select whether you want to divide the 
input signal by 10, 100, or 1000. And regardless of what posi- 
tion you choose, the output will be exactly 1 , 2, or 3 decades 
less than what you started with! With that, let's get started 
with the project! 

How it works 

Basically, the low-frequency converter consists of three 
decade counters, an output buffer, and a simple regulated 
power supply. (See block diagram in Fig. 1 and schematic in 
Fig. 2.) Each counter divides the preceeding signal by 10, and 
is tapped off to drive switch SI. Also, the counters have been 
wired so that the output signal is symmetrical, in order to 
produce a type of waveform useful in more applications. 

Switch SI taps off the divided signals and drives inverter 
IC4. That device insures that there will be enough output 
to drive coax at high frequencies, or TTL devices. 

Finally, the converter is completed by a simple regulated 
power supply based on a 5-volt, 100-mA regulator (IC5). The 
AC voltage to run the project comes from a surplus calcula- 
tor-battery charging plug. That takes care of the theory. Now 
on to the construction! 
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FIG. 1 — SLOCK DIAGRAM of the low-frequency converter, ft is used to 
divide the Input signet by factor* of 10, TOO, and 1000. 



Putting it together 

As you can see from the photo, this is a simple project to 
build. In fact, you don't even have to use a PC board unless 
you want to! However, a board does give the project a pro- 
fessional appearance. So you might want to make yourself a 
board from the pattern in Fig. 3 and parts placement guide in 
Fig. 4. After exposing, developing, and etching the board, 
drill all holes using a number 64 drill for the components and 
a '/a-inch drill for the three mounting holes at the edges. 

Now you are all set to begin construction. That will be 
easy, as you know that the bulk of the components are on the 
single PC board. Start by installing 14-pin sockets for IC1, IC2 
and IC3. (It is a good idea here not to shave a few dollars by 
eliminating sockets; invariably a soldered IC will be bad!) 
Then continue by installing the 16-pin socket for IC4. Install 
capacitor CI (0, 1 jtF) above IC3, then move down to IC1 and 
install C3 ( 10 ^F). Note that the positive end faces away from 
IC 1 . Then move to the bottom edge of the board and install 
C2 (220 jiF), with the positive terminal facing C3. That takes 
care of the capacitors. 

Now for the resistors. Install R2 (100 ohms) above IC4 in 
the center of the board, and Rl off-board as shown. Leave 
the lead full length, put a piece of insulating spaghetti over it. 




FIG. 2— THE CIRCUIT of the converter Is relatively simple. Basically, It's 
three cascaded decade dividers followed by an Inverter, 
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-3 INCHES- 



FIG, 3— FOIL PATTERN for the prlnted-circult board. Circuit la so elm pie 
that using strlpboard or perforated board and point-to-point wiring will be 
a cinch. 



PARTS LIST 

C1 — 0.1 fiF disc capacitor 

C2— 220 fiF. 16 volts, electrolytic 

C3— 10 (if, 6.3 volts, tantalum 

D1-04 — 1N4002 silicon diodes 

IC1 — 74LS90N low-power Schottky decade counter 

IC2-IC3— National MM74C90N CMOS decade counter 

IC4— CD4049 CMOS hex inverter 

IC5— MC78L05, 5-volt, 100-mA voltage regulator 

J1-J2 — BNC connectors 

J3 — 2-terminal connector (see text) 

R1— 10,000 ohms, Va watt, 5% resistor 

R2— 100 ohms, Va watt, 5% resistor 

SI— Single pole, three-position miniature rotary or toggle switch 

Miscellaneous — 9-10 volt, 100-300 mA battery charger (see 

text). PC board, cabinet, knob for switch, spacers, hardware, 

wire. etc. 

The PC board Is available from Technico Services, 2610 John- 
son Ave., La Habra, CA 90631 for $5.50 postpaid. Foreign orders 
are $2 additional. California residents add state and local taxes 
as applicable. 
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FIG. 4— PARTS PLACEMENT DIAGRAM also shows connections to off- 
boa rd components. Diodes D1-D4 are not needed If DC supply Is used. 



and then solder the end to the in pad next to IC4. The free 
end will be connected later. 

Now you can install the diodes. Note that most battery 
chargers have a rectifier built in, so check your charger with 
a DC voltmeter first. If that is the case, and you get a DC out- 
put, leave off the diodes and skip this part. However, if your 
charger has an AC output (8- 12 volts AC), install the diodes. 
Install D3 and D4 first, with the cathodes (banded ends) point- 
ing to the left as shown, then install Dl and D2 with the 
cathodes pointing in the opposite direction. 

Finish up the board by installing IC5 (78L05). Note how 
the flat spot in the case faces IC4. Then install the rest of the 
IC's beginning with IC4. Note that pin I has been identified 
on the foil side of the board. As you insert the 7490's, be sure 
that IC1 is the 74LS90 and that the rest of the 74C90's go in 
the IC2 and IC3 positions. Otherwise, the CMOS version 
may be damaged by static electricity if plugged into the IC I 
socket. That finishes up the PC-board assembly. Check it 
over carefully for errors, and promptly correct any that you 
find. Then set the board aside until after the box is prepared. 

The case may be nothing more than installing the board in 
your SFG and powering it from the existing power supply. 
Or perhaps you would like to use a separate box, as we did. 
The latter has a big advantage in that you are free to use the 
converter with other equipment when not needed with the 
SFG. At any rate, the choice of cabinet is up to you. 




INSIDE VIEW of the low-frequency converter for use with the synthesized 
function generator and other similar generators. You may want to place 
the power connector on the end away from the coax connectors. 



Start by drilling mounting holes in the box for SI and Jl to 
J3. Note that J3 can be any 2-pin connector that doesn't 
ground a pin to the cabinet, so use whatever is available. 
After the holes are drilled and deburred, place the board in- 
side the box behind the S I hole and mark the mounting holes. 
Then drill with a '/fc-inch drill, deburr, and clean up the box. 
If desired at this point, you can apply decal labels to improve 
the appearance of the box and make the project easier to use. 
Use press-on letters and titles from your local electronics 
store to do the job. 

Now you can assemble the parts in the box and finish the 
project. Install SI first and then the jacks. Then install the 
spacers inside the box for the PC board. Since the board 
wires to the switch, attach the connecting wires to it first, 
and then to the board. After that, install the board on the 
spacers and connect the remaining wires to the jacks. Finish 
up by installing the board on the spacers with hardware. That 
takes care of the construction. 

Operating the converter 

Using the LFC is a snap! Simply connect the input to any 
TTL-compatible signal source, and set the divide by switch 
for the desired divisor. The output signal will then be exactly 
a tenth, hundredth, or a thousandth of the input signal. A 
good example of that feature is when the SFG is programmed 
for I GO Hz. By connecting this project to the rear-panel con- 
nector of the SFG and switching its range-switch to gen, you 
can get outputs of 10 Hz, 1 Hz, and 0,1 Hz. Yet, if desired, 
the original 100-Hz sine, triangular and squarewave output is 
available. That feature is especially handy for genera! testing 
of several types of circuitry at once. R-E 



SOLID STATE NEWS 

Microprocessors 

Fairchild's PEP is a low cost develop- 
ment and evaluation board for the F3870 
microprocessor. At S450 it is attractive 
for industrial, educational, and hobbyist 
computer applications. The system is use- 
ful in debugging hardware and software 
for F3870. F3872. F3876 and F3878 sin- 
gle-chip microprocessor systems. 

The PEP system has a keypad and a 
six-digit LED display. It interfaces with 
RS-232C or current loop terminals at 110, 
300 or 1200 baud rates. System firmware 
supports a high speed paper tape reader 
for program loading. 



The PEP consists of 2K bytes of static 
RAM expandable to 4K on board. The 
board has a 2K ROM-based monitor, 
memory map strapping options, crystal- 
controlled system clocks, four general- 
purpose programmable timers, and four 
general-purpose interrupt controls. The 
2K memory simulates the F3870 ROM 
and the 4K expansion simulates the larger 
F3872, F3878 or F3876 ROM's. An 
additional 128-byte workspace is provid- 
ed for storing processor registers. Fair- 
child Camera and Instrument Corpora- 
tion, 464 Ellis St., Mountain View, CA 
94042. 

Texas Instruments continues to expand 
their 16-bit 9900 line with a new 4 MHz 



processor increasing throughput by one- 
third. The TMS990G-40 CPU uses sepa- 
rate address and data buses to reduce the 
delays associated with sharing these two 
functions on the same leads. This new 
CPU supports DMA, memory mapped 
and CRU I/O techniques. <CRU is a com- 
mand page switching technique allow- 
ing memories larger than 65 K to be ad- 
dressed.) The other devices presently 
available in the 4 MHz 9900 family are 
the TIM9904-40 clock generator/driver, 
the TMS990I-40 peripheral systems in- 
terface and the TMS9902-40 asynchro- 
nous communications controller. The 
9900J-40 JL CPU is priced at S4I.25 each 
in 100 quantities. R-E 
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Get big sound from little speakers at a modest 
cost. Here's how to build your own mirrispeaker 
that will rival the performance of commercial ones. 



SOME SAY IT WAS THE ORIGINAL 1973-74 

energy crisis and the 55 mile-per-hour 
speed limit that first started the auto- 
motive hi-fi boom and gave us the so- 
called "minispeaker." Others believe 
that the smaller sizes of urban apart- 
ments generated a need for small, high- 
performance speakers. And a few 
think that the minispeaker is just an 
old European concept revived and 
cleverly merchandised by a handful 
of importers. 




GARY STOCK 

Whatever the original source of 
the trend, these bread loaf- sized small 
speakers have become extremely 
popular in the past few years, and 
with good reason. They are physically 
unobtrusive and easily shoehomed 
into any available space. They per- 
form admirably in applications ranging 
from extension speakers in the home, 
to automotive and RV speakers, to 
rear-channel speakers in elaborate 
time-delay music systems. Most im- 
portant, the best of the breed sound 
simply astonishing — as open and life- 
like as conventional speakers many 
times their size. 

For less than thirty dollars, you can 
build your own high-performance mini- 
speaker, and achieve essentially the 
same level of performance as found in 
the $70 to $150 audio-salon models. It 
uses the same basic format as assem- 
bled versions: a sturdy cast-aluminum 
enclosure having an internal volume 
of about two liters, with a 4Vi-inch 
bass/midrange speaker and a separate 
tweeter. And, it has the same high- 
style modernistic appearance as the 
ht-fi-store version, with rounded cor- 
ners and (if you so choose) a smooth 
matte finish. 

Before we get into the construction 
of the minispeaker, let's discuss each 
of the system's components, to get an 
idea of how it works. 

Bass/midrange driver 

Like most other speakers of its type, 
our minispeaker uses a single small 
bass/midrange driver to reproduce 
frequencies up to about the 5, 000- Hz 
crossover point. The driver is rela- 
tively small, to fit into the modestly 
sized enclosure, and it is thus limited 
in the amount of bass energy it can 
put out. That is because at bass fre- 
quencies either a large cone area or 



the ability of the cone to move a con- 
siderable distance back and forth 
(called the speaker's excursion) is 
required. The driver's designers have 
alleviated that problem somewhat by 
using a so-called "long throw" design, 
in which a roll-surround and extra- 
long voice coil permit the speaker 
cone to travel farther than cones of 
conventional 4W-inch speakers, but 
lack of high-level bass output remains 
the speaker's major shortcoming. For 
reproduction of music in a normal size 
bedroom or den, the speaker will be 
limited to output levels of 90 dB SPL 
(Sound Pressure Level) or so at low 
frequencies. The system's response 
rolls off at 12 dB-per-octave below 
approximately 100 Hz. 

At high frequencies, the bass/mid- 
range driver's small diameter becomes 
an advantage. The degree of direction- 
ality or beaminess of any speaker is in- 
versely related to its diameter, so a AVi- 
inch driver will disperse high frequen- 
cies over a wider area than would the 
10- or 12-inch driver of a conventional 
bookshelf speaker. It is that lack of 
directionality that gives the best of 
the current minispeakers, and this 
unit, their sense of openness and depth. 

Treble driver 

The minispeaker's treble driver is a 
2-inch, paper cone unit. It operates 
over a narrower range than do many 
treble units in two-way systems, cover- 
ing only the two octaves from 5,000 to 
20,000 Hz. Since the power require- 
ments at those high frequencies are 
fairly low, the driver's construction 
has been oriented toward smooth, 
extended response, achieved in this 
case through a lightweight aluminum 
center-dome and a very lightweight 
voice coil, with a thin but well-damped 



paper material for the cone. It is in- 
teresting to note that, although there 
is nothing in loudspeaker-design theory 
that dictates that a given driver must 
have low moving-mass in order to 
achieve extended high frequency 
response, in practice it usually works 
out that way: Heavy cones and moving 
assemblies usually decouple from the 
voice coil at high frequencies and 
simply stop moving. 

Crossover network 

The speaker's crossover network, 
shown in Fig. 1 , is a first-order high- 
pass filter connected to the tweeter, 
with a series resistor to the tweeter, 
tweeter's output level (it is several 
dB more efficient than the bass unit, as 
is commonly the case in two-way 
designs). Acoustically, however, the 
network is somewhat more complex, 
in that the bass driver has a rolloff 
in its response at about 5,000 Hz as a 
result of its mechanical characteristics. 
Briefly, the voice coil of the bass/ 
midrange driver decouples from the 
cone neck gradually in that range of 
frequencies, with a resultant 6 dB-per- 
octave attenuation at high frequencies. 
Both of the drivers have total power 
responses (theoretically, the integrated 
sum of their outputs as measured at an 
infinite number of points in a complete 
sphere around the speaker — practically 
achieved by measuring a driver's out- 
put at several discrete points) that roll 
off below their fundamental resonances 
at 12 dB-pcr-octave. They also roll off 
at 6 dB-pcr-octave, above the fre- 
quency at which the wavelength is 
equal to the diameter of the cone. Both 
of those curves also figure into the 
final characteristics of the crossover. 
In the final analysis, both drivers roll 
off at about 12-dB-per-octave outside 
their respective passbands, although 
individual frequency-and phase-re- 
sponse curves may not reflect that. 

Enclosure 

Like most small speakers, our mini- 
speaker uses an acoustic suspension 
design; that is to say, its bass driver's 
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FIG. 1— CROSSOVER NETWORK uses a 4 uF 
capacitor to limit drive to treble driver. 



stiffness is determined not by the stiff- 
ness of the cone edge, but rather by the 
stiffness of the small volume of" air 
trapped in its enclosure. Below the 
system's resonant frequency of about 
100 Hz, output falls at 12 dB-per- 
octave, as it does for all other sealed 
speakers. The enclosure itself is excep- 
tionally rigid because of its aluminum 
construction, and therefore fairly 
resistant to the excessive vibration 
of panel walls sometimes found in 
larger wooden enclosures. 

Acoustical treatment of the bass/ 
midrange driver 

During assembly of the minispeaker, 
the cone and domed dust-cap of the 
bass/mid range driver must be treated 
with a damping compound in order to 
achieve best response. That compound 
has three functions: 

1. It adds additional mass to the 
cone to balance the factors of 
cone stiffness, cone mass, and 
cabinet volume for optimal bass 
response. 

2. It eliminates the tendency of the 
cone paper to absorb moisture 
under humid conditions and 
protects it from response vari- 
ations caused by changes in the 
weather. 

3. It damps out independent mo- 
tion of different parts of the 
cone. That cone break-up, as it 
is called, is a major cause of 
peaks and dips in frequency 
response and results in unnatu- 
ral sound. Four small felt pads 
are also cemented to the cone 
to reduce break-up. 

Assembling the speaker 

The first step in constructing the 
minispeaker is to prepare the enclo- 
sure. Since the enclosure is cast metal, 
first remove the rough edges from both 
parts of the cabinet using a fine, flat 
file. Then, with Fig. 2 as a guide, mark 
out the front-panel mounting- holes as 
well as the boundaries of the driver 
mounting-holes. All of the front-panel 
mounting-holes should then be center- 
punched and drilled. Use a 3/16-inch 
bit and deburr the holes if necessary. 
Two additional 21/64-inch holes for the 
banana-jack connectors should be 
drilled on the rear face of the aluminum 
cabinet at this point (locating them at 
one comer of the back panel generally 
minimizes the wire run down to the 
rear deck or shelf, but the position of 
the connector holes is not critical). The 
same 21/64-inch bit should also be used 




to drill 

the driver-hole markings; those will 
serve as the entry holes through which 
the head of the nibbling tool is inserted. 
Nibbling the driver mounting-holes 
takes a good 30 minutes per enclosure, 
and requires careful attention to the 
edge markings. 

When the holes are complete, smooth 
the cut edges with a half-round file and 
with coarse sandpaper. Then give the 
entire enclosure — both the front panel 
and the cabinet section— a finish sand- 
ing, preparatory to painting. Any good 
spray enamel can be used to paint the 
enclosure, but for best adhesion, an 
initial coat of metal primer is usually 
necessary. 

Part of the treble driver's frame will 
have to be cut away with metal-cutting 
shears, as shown in Fig. 3, to permit 
the unit to fit in the compact case. The 
template in Fig. 2 will indicate where 
to cut. Be very careful not to cut too 
close to the cone of the speaker, or to 
bend the frame. 

With the enclosure painted and fully 
dry, install the drivers, sealing them 
into the enclosure using a bead of caulk- 
ing compound, as shown in Fig. 4. Use 
8/32 round-headed hardware, with 
washers for the treble unit (Fig, 5), and 
lock all of the nuts and bolts with a O 
thread-locking compound to prevent o 
them from loosening and causing buzzes m 
and rattles. When the drivers have m 
been fully tightened down, there will jq 
be some excess caulking compound ^ 
that has been squeezed out by the g 
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NOTES: 

1. ALL MOUNTING HOLES. 1875 (3/16) DIAMETER 

2. ALL DIMENSIONS ±.010 INCH 

3. ALL DIMENSIONS IN INCHES 

FIG. 2 — CUTTING AND DRILLING tern plats tor front panel also Indicates section of treble-driver 
that must be cut sway to meet space restrictions. 




FIG. 3— TREBLE DRIVER'S FRAME Is trimmed 
using metal-cutting shears. 




FIG. 4— CAULKING COMPOUND is used to give 
air-tight seal when speakers are mounted. 
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FIG. 5— METAL WASHERS secure treble driver 
frame to front panel. 



PARTS LIST 

Cast aluminum enclosure with cover, 
approximately 7.4 '■< 4.75 x 3 inches 
(Bud CU-347 or equivalent) 
4.5-inch bass/midrange speaker 

(A11EC80-02F)* 
2.25-inch treble speaker (MTR225HFC or 

K225)* 
15-ohm, 5-watt composition or wirewound 

resistor 
4 j*F, 35-volt mylar, or nonpolarized 

electrolytic, capacitor 
Banana jacks (2), one ea. red and black, 

with matching plugs 
8-32- x 3/4 round-head bolts with nuts 

and lockwashers (6 sets) 
Felt feet (4) 

Miscellaneous: 18-gauge insulated wire 
in two different colors, clay-type rope 
caulking compound (Mortite brand or 
equivalent), acrylic matte medium (avail- 
able at art supply stores), grille material, 
solder, etc. 

'NOTE: One course for these speakers is 
McGee Radio & Electronics Corp., 1901 
McQee St., Kansas City, MO 64108. 
Catalog available upon request. 



tightening process. It should be cleaned 
away using a cotton-swab stick or other 
pointed object that will not scratch the 
painted surfaces. 

Install the rear-panel banana con- 
nectors and solder two 8- inch leads 
from them to the terminals of the bass/ 
midrange driver, taking care to main- 
tain polarity. Then solder the series- 
connected capacitor and resistor of the 
crossover network to the bass driver's 
additional positive lug, and to the 
tweeter's positive terminal. The capa- 
citor and resistor should be cemented 
to the front panel surface using an RTV 
silicone-type adhesive, as shown in 




FIG. fr-SIUCONE SEALANT holds crossover 
network components to front panel. 




FIG. 7— POLYESTER PILLOW BATTING makes 
a good and Inexpensive acoustic absorbent. 

Fig. 6. Another short wire runs from 
the bass/midrange driver's negative 
terminal to the tweeter's negative ter- 
minal, to complete the ground side of 
the crossover network. 

The speaker is now fully wired and 
electrically complete, but a number 
of additional steps are required to as- 
sure good acoustic performance. As 
shown in Fig. 7, the enclosure should 
be loosely filled with polyester pillow- 
stuffing material, which acts as an 
acoustic absorbent to suppress reso- 
nances inside the cabinet. When that 
has been done, the enclosure should 
be closed up, after a bead of caulking 
compound has been placed in the ridge 
near the rim of the front panel to seal 
the cabinet. Any excess compound 
squeezed out as the six fastening screws 
are tightened should be cleaned away 
as described above. 

The most unusual step in the mini- 
speaker's assembly is the treatment 
of its bass/midrange driver cone with 
a damping/waterproofing compound. 
As discussed earlier, the compound 
and the felted material added to the 
cone have several purposes. 

To treat the cone, apply a liberal 
coating of matte medium (see parts list) 
to the cone surface, covering the domed 
center portion and the surface of the 
cone out to the roll surround, but not 
the surround itself. When first applied, 
the material is white, though ultimately 
it dries clear. While the first coat is 
still wet. position four I x 1-inch squares 
of common fabric-store felt on the flat 
conical portion of the cone surface, 
as shown in Fig. 8. Let it dry for several 
hours, and then apply a second coat 
continued on page 105 
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Part 5— It's time to get the show on the road! In 

this part we'll finish the body, give the robot a 

voice, and provide the means to command it. 

JAMES A. GUPTON, JR. 



LAST MONTH. THE FOURTH PART OF THIS SERIES DESCRIBED THE CONSTRUCTION 

of the body frame and covered the areas of adding body rotation and arm- 
movement capabilities. In this part we'll complete the body wiring, add some 
simple electronics, cover the frame with a decorative skin, and build a remote- 
control box. 

Before getting started, a point about the shoulder motors, discussed in Part 
4, must be made. The gear motors recommended usually have their drive- 
shafts offset slightly from the center. That means that if both the left and 
the right motors were to be installed right-side-up, one arm would be 
farther forward than the other. 

To avoid that embarrassment, mount one of the motors upside down. 

Figure 35 illustrates the use of terminal strips for motor connections 
and limit-switch wiring. Those "local" terminal strips simplify connec- 
tions between the components and the 32-posilion "master" terminal 
strip located in the mobility base. Circuit tracing is further simplified by 
the use of separate cables for the right and left sides of the robot's body. 
Color coding is used extensively to make things even easier to follow. But 
even if you use the wiring diagrams provided with this series it would be 
a good idea for you to make your own diagrams, showing the color 
codes and terminal identification system you use. That will fix in 
your mind exactly how your robot is set up. 

A "left" terminal strip and a "right" one should be attached to 
the same support columns used to mount the shoulder motors. If 
shoulder motors are still in the future for your robot, the^ 
strips can be mounted on the columns nearest the points 
where the arms are attached to the body. 



Voice of the robot 

Two inexpensive options you can add to your 
robot are an amplifier and speaker, and a horn. 
The speaker is located at the front of the 
robot, between two support columns (that 
is shown in Fig. 27 of Pari 4). Two 
crosspieces should be added to give 
the speaker further support. Fig- 
ure 36 shows a 6 X 9-inch speaker, 
together with a 12-volt horn, in 
place. Take care to "contour" the 
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FIG. 35— LOCAL TERMINAL STRIPS make con- 
nections to motors and switches simpler. 




FIG. 36— SPEAKER AND HORN will later be cov- 
ered by grills mounted over hole in skin. 

cross-pieces to conform to the bulkhead 
shapes, in order to prevent the skin from 
bulging at this location. 

The amplifier for the speaker can be 
new, or scrounged (from a discarded 
8-track tape player, for example), or built 
from scratch using one or two IC's, If you 
decide to build your own, refer to back 
issues of Radio-Electronics for ideas. For 
example, see "jiA783 Audio Amplifier," 
November 1980 issue. 



The voice of the robot may be prere- 
corded on cassette and played back 
through an inexpensive recorder, using 
the amplifier and speaker connected to 
the recorder's earphone jack. The cassette 
recorder's motor can be controlled from 
the command console through a connec- 
tion to the recorder's MOTOR jack by 
means of a subminiature phone plug. 

It would be a good idea to use minia- 
ture phone jacks at the amplifier so that 
the speaker and audio connections can be 
easily disconnected if repairs are needed, 
and to simplify the changeover from cas- 
sette recorder to wireless microphone lat- 
er on. 

The skin 

So far, the robot has taken shape pretty 
well, but has still looked somewhat . . . 
naked. Now that the terminal strips and 
audio options have been installed, we can 
remedy that. 

The fabrication of the skin is a bit 
tricky, so take your time, have patience, 
and double- check each step before going 
on to the next. Your efforts will be 
rewarded in the end. 

The skin will be made out of Formica, 
which is available in 30-inch widths at 
most lumber or construction-supply 
houses. For the size robot we've been de- 
scribing, you'll need 65 inches of .030- 
inch thick material. Figure 37 shows the 
final skin dimensions. 

The first, and most difficult, part of 
this operation involves cutting the holes 
for the shoulder motors so that every- 
thing will line up perfectly. You'd better 
get someone to help you. 

To start, use a metal tape measure (the 
fabric ones used in making clothes are not 
accurate enough) to determine the dis- 
tance along the circumference of the top 
bulkhead from the front edge of one 
shoulder-motor housing to the front edge 
of the other, Mark the top bulkhead at 
the midway point. 

The tape measure has to be held firmly 
against the bulkhead all the way, and 
must not sag. Also, to avoid any error that 
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might be induced by the presence of the 
end-clip (it will prevent you from keeping 
the end of the tape measure in contact 
with the bulkhead), start measuring three 
or four inches from the end of the tape. 

Remember, later, that you did this.' If 
you started three inches from the end of 
the tape, and your reading was 22 inches, 
the actual distance was 19 inches! 

Now, unroll the sheet of skin material 
with its slick side (that will become the 
outside of the skin) up. Using one-inch- 
wide masking tape, secure it to a flat sur- 
face and measure it from end to end, the 
long way, to determine its center. Do thai 
near both the "top" and the "bottom" of 
the sheet and then draw a center line 
through both points, using a china-mark- 
ing pencil. 

On either side of the center line, mark 
the positions of the shoulder-motor front 
edges. Do that by first dividing the dis- 
tance measured earlier along the top 
bulkhead by two, and then making a 
mark, on either side of the center line, at 
this distance from it. 

Then measure the horizontal and verti- 
cal dimensions of the shoulder-motor 
faceplates, and note their distance from 
the top of the top bulkhead. Mark those 
points on the skin material, using the 
front-edge markings as a starting point. 
You should wind up with a rectangle 
approximately the size of the motor- 
mounting plates and starting about ! A- 
inch from the top of the material, if you 
are building a robot the same size as the 
prototype. 

Before you start on the shoulder motor 
openings, double-check all your measure- 
ments! Remember, you're a surgeon, 
now. With an old magazine or pile of 
newspapers under the work area, you can 
begin. You can use either a single-edged 
razor blade (dangerous), a sharp pocket 
knife (also dangerous), or an X-acto knife 
(less dangerous). Work gloves wouldn't 
be a bad idea. 

Very carefully, cut along the inside of 
the inscribed area, using several light 
strokes rather than one heavy one. The 
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cr. FIG. 37 — FORMICA SKIN measures 20.5 x 60 inches. Text gives information on skin embellishments. 
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PARTS LIST 












Supplier's 










Supplier's 




Item 


Size 


Quantity 


part no. 


Supplier 


Item 


Size 


Quantity 


part no. 


Supplier 


Formica 


30 X 60 in., 
.030-ln. thick 


1 




Local 


Terminal strip 
Switches: 


8-posltton 


3 


264-670 


© 


Plastic dome 


18-ln. 


1 


85,216 


© 


S1.57 


SPST 


2 


275-324 


CO 




diameter 








S2. S5, S9 


M.O. 


3 


275-1547 


© 




or 










momentary 








12-in. 


1 


85,108 


© 




pushbutton 










diameter 








S3, S4, S6. se, 
S10-S12 


DPDT, center- 
off 


7 


275-1545 


© 


Grommets 


to Jit '/j-ln. 


4 




Local 














hole 








Miscellaneous: amplifier and cassette recorder, decorative trim, 












adhesive, hardware for speaker and horn mounting, etc 




Self-tapping 


VWnch 


5 (see text} 




Local 








screws 












SUPPLIERS: 




Spray paint 


13-oz. can 


3 




Local 


















(£> Edmund Scientific Co. 




Speaker 


6X9 Inches 


1 


40-1268 


© 




101 East Gloucester Pfke 
Barrlngton, NJ 08007 




Buzzer 


12 VDC 


1 


273-051 


© 
















© 


(J) Radio Shack 




Cable 


8-conductor 


100 ft. 






(consult local phone book) 






color coded 
















or 








Q) Electronics supply house 






15-conductor 


50 ft. 








(consult local phone book) 






color-coded 














Control box 


7X11X2 
inches 
(approx.) 






® 









first cut should do no more than leave a 
slight mark on the surface; if you apply 
too great a pressure on the material, you 
can fracture it. That is critical along the 
top edge of the motor opening, since it 
can weaken the skin in this area, and 
could cause it to split later on. 

If you do make an error, though — 
either in location or in "surgery" — you 
get one more chance. The material is wide 
enough for you to rotate it 1 80 degrees 
and start again. That, however, is your 
last chance! (Actually, you get one 
more — you can bury your mistakes under 
a "gasket" made of '/i-inch strips of skin 
material cemented around the openings 
like a picture frame.) 

After both openings have been cut, 
press the skin against the body to verify 
their positioning — but don't expect an 
exact fit at this point. You will almost 
certainly have to file the openings to size. 
Gently use a fine warding file to enlarge 
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FIG. 33 — DRILLING TEMPLATE shows suggested switch placement. Dimensions and layout may be 
revised to meet specific requirements. 




FIG. 3S— COMMAND CONSOLE provide* the 
means lor controlling remotely via cable. 



the holes. Always file from the outside in, 
using single strokes. Never apply pressure 
on the return stroke, since that will cause 
the surface of the skin material to chip. 

When the motor-mount openings have 
been trued and fitted, the next step is to 
measure the distance from the top of the 
top bulkhead to the bottom of the bottom 
one. Transfer that dimension to the skin 
material (in at least two places) and draw 
a line along the entire length of the skin 
to indicate its bottom. Cut along the out- 
side of that line using a pair of heavy 
scissors. You should now have a piece of 
material that will completely enclose the 



robot's body — and then some. Save the 
part you cut off — it can be turned into 
surface embossments later. 

Place the skin into position over the 
robot's body, using the shoulder-motor 
openings as locating points. Wrap the 
skin around the body so it overlaps. 
Locate the nearest support-column posi- 
tion and mark the skin on both sides of it 
to give at least l /:-inch of overlap at that 
point. Be sure to mark both the top and 
bottom of the skin. You can use the scis- 
sors to cut the skin to size. 

One more opening has to be cut- — the 
one for the speaker. Remove the skin 
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from the robot aod again tape it down in 
your work area. Determine where the 
speaker opening will be (use the same 
techniques described above) and mark a 
rectangle over the center line that is '/:- 
inch smaller on each side than the size of 
the speaker cone. The surgical technique 
for cutting this hole is the same as 
before. 

Embellishments 

There are several simple things that 
can be done to give the robot a more 
sophisticated appearance. The easiest is to 
cover the speaker opening with a piece of 
porous foamed-plastic or metal speaker- 
grille material. That, of course, should be 
mounted from the inside of the skin. 

Self-adhesive, metallized sheet plastic 
can be used to give the effect of chrome. 

The skin may be embossed using rem- 
nants of the skin material, cut to size and 
attached with contact cement, plastic 
glue or epoxy. The smooth surface of the 
skin material is reluctant to accept certain 
cements and should be roughened with 
coarse sandpaper prior to receiving the 
add-on's. Use weights on the emboss- 
ments until the glue sets. You can get 
some ideas for embossments from those 
shown in Fig. 37, but let your imagination 
rein free! 

In cutting out the embossments, you 
should observe the natural curve of the 
material. The shapes you cut for hori- 
zontal embossments should be cut so 
their grain runs the same way as that of 
the skin. Those for vertical shapes should 
be cut against the natural curl. 

An ordinary hole-punch can be used to 
simulate rivets or — better yet — screw 
heads can be severed from their stems 
and glued to the skin. Try using silicone 
sealing compound, which will give adhe- 
sion along with a bit of flexibility. 

Once the cement has set, the skin can 
be permanently affixed to the body. After 
seating the motor facings in their open- 
ings, wrap the skin around the body to the 
"lap" position you determined earlier. 
Start at the center line and drill a small 
hole to, and through, the top bulkhead to 
act as the lead hole for a sheet-metal self- 
tapping screw. 

That type of screw is preferred because 
it holds better in particle board (the bulk- 
head material) than regular wood 
screws. 

If your alignment is good, you'll need 
only five screws to secure the skin — one 
each at the top and bottom of the front 
center-line, and one each at the top, mid- 
dle and bottom of the rear overlap area. 
Use more if it makes you feel better. 

Finishing 

Before you paint the body, clean it up. 
Excess cement that may have seeped 
from under the embossments can be 
removed using a sharp blade. If there is so 
much seepage that it resists cutting, 
remove it with a file and, toward the end, 




NOTES: 

7 LIMIT SWITCH 
' (SEE PART 21 

I TOBAHRIER 
r STRIP 



B: BLACK 

BL: BLUE 
BR: BROWN 



-12V +12V 

G: GREEN 
0: ORANGE 
R: RED 



Y; YELLOW 
W: WHITE 



FIG, 40— CONTROL CONSOLE wiring diagram, as viewed from top of twitch panel. Switches are 
shown in black; wiring and connections to terminals in color. 



with No. 000 emery cloth. 

Before applying the paint, cover any 
metallized areas with masking tape, 
trimmed to size. Also, be sure to cover 
the speaker opening. You don't have to 
cover the motor-mounting plate or the 
motor shaft unless the shaft already fits 
very tightly into the manipulator's open- 
ing. If that is the case, tape only the 
shaft, 

Also, cover any areas — such as the 
mobility base — that you may not want to 
paint, or may want to paint a different 
color. (If necessary, a little paint remover, 
gingerly applied^ will completely erase 
your mistakes.) 

Flat white (although the choice is up to 
you) spray enamel produces a good finish, 
and three light coats will do a better job 
than one heavy one. Hold the spray can 
about a foot from the surface, using 
strokes that begin at the top of the body 
and go to the bottom. Work your way 
around the body, and then rest and let the 
paint dry. Do that three times. 

If, for some reason, the paint drips, let 
it dry completely and then file and sand it 
down. Repaint that area very lightly. 
(Such repainting doesn't count as one of 
the three coats.) 

Any embossments you want to be of a 
color different from that of the skin 
should be painted before the skin is done. 
After the skin has been painted, the 
appropriate areas should be roughened 
and the embossments cemented to them. 
Take care— touching up can be very 
touchy! 

Final lly, before attaching the robot's 
manipulators to the shoulder motors, drill 
or punch (using a chassis punch) two 'A- 



inch diameter holes, about one inch apart, 
in the skin on either side of the gear- 
motor axle, and about two inches below 
it. Place rubber grommets into those 
holes to protect the motor and limit- 
switch wires that you will now pass 
through them — to be connected to the 
"local" terminal strips — from abrasion. 
Allow enough slack in those wires to per- 
mit the manipulators to move from a 
straight-up position to one about 45 de- 
grees beyond the straight-down one (so 
they extend slightly behind the robot). 

Control console 

This is the moment we've been waiting 
for — the means to give the robot its first 
instructions. The control console, shown 




FIG. 41— ROBOT'S DOME can bo made from 
salad-spinner or from terrarium cover. 



in Figs. 38 and 39, is connected by an 
umbilical cable to the mobility base. The 
box may be any convenient size — the 
author used one measuring 7X11X2 
inches. The switch holes are '/i-inch in 
diameter and should be drilled before the 
control console is finished. Refer to Fig. 
40 for a top view of the console, showing 
the wiring connections. Note the use of 
color-coding. A total of 12 switches is 
required (see parts list). Press-on letter- 
ing can be used to designate the switch 
functions, and a coat of clear acrylic spray 
applied to protect the labels from wear 
and tear. 

The umbilical cable may be made up of 
four 8-wire cables, or two 15-wire ones. It 



will run to the 32-position mobility base 
terminal strip (Part 3, Fig. 26), from 
which signals will be routed to the appro- 
priate switches and motors. While DC 
power can be supplied to the robot via the 
umbilical cable, heavy cable would be 
needed; it is better to rely on the battery 
in the mobility base (see Part 3). 

It should be noted that the 1 2- volt neg- 
ative ( — ) line is common to all switches, 
including those wired to operate at re- 
duced voltage (with 5 -ohm dropping re- 
sistors). 

The reader should also refer to Part 2 
of this series, which discusses the wiring 
of the limit switches — and give particular 
attention to Fig. 18. 



Finally, the robot's crowning glory, 
shown being added in Fig. 41, is a clear 
plastic dome — that can be made from 
part of a "salad-spinner" or is available 
from the source indicated in the parts 
lists. 

This completes the basic design details 
of Unicorn-1 . . . but there's more to 
come. The next installment will cover 
such topics as: 

1. LED'3 for motor-direction indica- 
tion. 

2. A rotatable end effector for the 
robot's arm and a new extendible 
arm. 

And those two items are only the 
beginning ... R-E 



Solid State 

News 



HMOS 2114 RAM 

Intel has announced the 2194A 
HMOS version of the 1 K X 4-bit static 
random-access-memory. While it draws 
40% less current than the standard 2114 
part, the new version has a speed range of 
1 20 to 250 nanoseconds. Pin-for-pin com- 
patibility between the old and new parts 
make them useful in upgrading existing 
systems as well as in new designs of 
microprocessor systems, buffer memo- 
ries, and main memory systems. 

Intel has now had three years experi- 
ence with the HMOS process and says 
that it has proven to be very reliable and 
widely accepted. 

The RAM's range from the 120 nano- 
second, 40 milliamp, 2114-AL-2 to the 
250 nanosecond, 70 milliamp, 21I4A-5. 
Prices for the respective RAM's arc $20 
each for the high-speed, low-current IC, 
and SI 0.80 each for the higher-current, 
lower-speed part, in 100 quantities. 

Intel is also offering a math processor 
IC to add high-speed mathematical capa- 
bility to microprocessor systems. Most 
microcomputers rely on software routines 
to carry out time-consuming math func- 
tions. The Intel 8232 and 8231 arithme- 
tic-processing units are aimed at industri- 
al control, numerical control, scientific 
calculation, and graphics and pattern gen- 
eration. Speed improvements are in the 
range of 10 to 100 times compared to 
software-supported floating-point math 
systems. The IC's referred to are shown 
in in Fig. I. 

The 8232 does 64-bit, double-precision 
floating-point addition, subtraction, mul- 
tiplication, and division. It can also do 
32-bit math at higher speed. Single-preci- 
sion multiplication takes about 100 mi- 
croseconds. 

The 8231 does fixed point, 16-bit and 




FIG. 1 

32-bit addition, subtraction, multiplica- 
tion, and division, and can also calculate 
sine, cosine, tangent, inverse sine, inverse 
cosine, inverse tangent, square root, loga- 
rithm, natural logrithm, exponentials, 
and powers. 

The IC's use a 16-bit arithmetic logic 
unit, a microprogrammed algorithm con- 
troller, an 8 by i6 operand stack, a 10- 
level working register stack, command 
and control registers, and a control ROM. 

Both devices come in 24-pin packages 
and require +!2- and +5-volt power 
supplies. They interface to the 8080, 
8085, and 8088 microprocessors as well 
as to other processors with 8-bit data 
buses. Intel Corporation, 3065 Bowers 
Avenue, Santa Clara, CA 95051. 

Microprocessors 

Fairchild's PEP is a low-cost develop- 
ment and evaluation board for the F3870 



microprocessor. At $450 it is attractive 
instrument for industrial, educational, 
and hobbyist computer applications. The 
system is useful in debugging hardware 
and software for F3870, F3872, F3876 
and F3878 single-chip microprocessor 
systems. The PEP's program memory can 
be downloaded from a cross-assembler 
running on another microprocessor devel- 
opment system. 

The PEP system has a keypad and a 
six-digit LED display. It interfaces with 
RS-232C or current-loop terminals at 
110, 300 or 1200 baud rates. System 
firmware supports a high speed paper 
tape reader for program loading from that 
medium. 

The PEP consists of 2K bytes of static 
RAM expandable to 4K on board. The 
board has a 2K ROM-based monitor, 
memory map strapping options, crystal- 
controllcd system clocks, four general- 
purpose programmable timers, and four 
general- purpose interrupt controls. The 
2K memory simulates the F3870 ROM 
and the 4K expansion simulates the larger 
F3872, F3878 or F3876 ROM's. An 
additional 128-byle workspace is provid- 
ed for storing processor registers. Fair- 
child Camera and Instrument Corpora- 
tion, 464 Ellis St., Mountain View, CA 
94042, 

Texas Instruments continues to expand 
their 16-bit 9900 line with a new 4 MHz 
processor increasing throughput by one- 
third. The TMS9900-40 CPU uses sepa- 
rate address and data buses to reduce the 
delays associated with sharing these two 
functions on the same leads. This new 
CPU supports DMA, memory mapped 
and CRU I/O techniques. (CRU is a 
command page switching technique al- 
lowing memories larger than 65 K to be 
addressed.) 

The other devices presently available in 
the 4 MHz 9900 family are the 
TIM9904-40 clock generator/driver, the 
TMS9901-40 peripheral systems inter- 
face and the TMS9902-40 asynchronous 
communications controller. The 9900J- 
40 J L CPU is priced at S41.25 each in 
100 quantities. R-E 
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HINTS & TIPS 



Expensive equipment isn't the answer to every service 
problem. Here are some alternate approaches. 



ELLIOTT S. KANTER 




IT SEEMS A SHAME THAT IN OUR NEW 

technology, the older and more com- 
fortable methods of troubleshooting are 
lost forever. If any of you are old 
enough to remember or to have worked 
with vacuum tubes, you will no doubt 
recall the use of the "circuit-disturbance" 
technique for troubleshooting a vacuum- 
tube circuit. In the older and less com- 
plicated days, all one had to do was, in 
effect, to short the grid to ground and 
listen (assuming the circuit was an 
amplifier) for a corresponding click at 
the output. The louder the click, the 
more stages of operational amplifica- 
tion. But, alas, all of that has changed. 
Today's test equipment is more likely 
to consist of such tools as multi-digit 
voltmeters with accuracies in the area 
of 0. 1%. The purpose of this article is to 
explore some new techniques which 
actually have their basis in older tech- 
nology and to take a fresh look at some 
of the problems we all face in repairing 
sophisticated equipment. Case histories 
of actual problems will be used 
wherever possible. 

The "lost" power supply output 

It started out as a routine service call 
to an area hospital. A newly-installed 
patient-monitoring system was mal- 
functioning at one bedside. As long as 
the medical technician plugged in an 
analog-display device or module, there 
wasn't any problem, but the moment a 
digital-display module was connected, 
the lights dimmed and the system failed. 
Each monitor unit contained its own 
regulated DC power supplies with 
+ and - 12-volts and 5-volts DC avail- 
able and, according to the manual, the 
supplies were capable of providing at 
least one full ampere in all modes. 
There was a conventional "crowbar" 



circuit to shut down in the event of 
problems, but a cursory check with a 
meter showed that the crowbar had not 
shut the supply down; nor did it appear 
that any of the supply voltages were off. 

According to the manufacturer, the 
supply voltages were to be 12 and 5- 
volts respectively, with a tolerance of 
± 5 mV, and that indicated the use of a 
digital voltmeter for verification and 
adjustment, if necessary. No adjust- 
ment was required; a check of the 
boards revealed no shorted components, 
and the cables connecting the supply 
with the "motherboard" in the cabinet 
also appeared to be essentially normal. 
Yet, when power was applied to a 
digital module, everything came to a 
shutdown. Normal troubleshooting 
techniques were used, and the digital 
meter verified that the correct voltages 
were present at each and every "land" 
on the motherboard for each position. 

A different module was tried and the 
same result: shutdown. Having tried 
virtually everything possible, I sub- 
stituted another power supply and still 
found the same condition. It was 
obvious that the problem was no doubt 
simple, yet had escaped my multi-digit, 
three-decimal-point-accuracy meter. 
Looking through my tool box, I found a 
device that I felt just might be the 
answer to my problems, or at least 
could start me in the right direction. A 
piezo-e lee trie sounder, capable of 
operating over a range of 6 to 28 volts 
DC was left over from another service 
call, I also had a small full-wave bridge; 
and the circuit shown in Fig. 1 was born. 

In essence, the basic device is a volt- 
age sniffer, which in my case enabled 
me to locate the source of my problem. 
How, you ask, did a few components 
with value of perhaps ten dollars solve 



a problem that the digital meter could 
not? The answer is simple: The little 
tester could do someting that the high- 
priced meter could not — it could load 
the circuit down, by about 20 rnA. That 
corresponded to the load presented by 
the digital-display devices, and within a 
few minutes I was able to locate the 
problems with both power supplies. 

Although they measured and indicated 
correct voltages on high-input imped- 
ance meters, neither of them could 
deliver the rated circuit due to cold- 
solder joints between the wiring 
terminals and the PC-board lands. Those 
cold-solder joints were drawing the sup- 
plies down to the point where they 
could not furnish the 60 mA or so re- 
quired to operate the modules. The 
libera] application of a 100-watt solder- 
ing iron to the terminals solved the 
problem. The circuitry shown by the 




CQMTIUJUITX 
CHECK. 

VOLTAGE SNIFFER loaded down circuit men- 
tioned In text, pinpointing the trouble. 
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dotted lines was added later so that this 
same device could function as an audible 
continuity tester, another valuable addi- 
tion to the service toolkit. 

What that case reminded me of was 
the fact that simpler might just be better. 
Having watched electricians test cir- 
cuits using lamps attached to test leads 
probably gave me the basic idea for this 
tester, but there is a fuse added in the 
"continuity" side just in case you try to 
sniff DC using the wrong test leads. 
The tester has literally paid for itself a 
hundred times over by allowing me to 
check for the presence of voltage with- 
out having to worry about polarity 
(that's why a bridge rectifier is used). 

From my wife's sewing basket 

Have you ever come across a tape 
deck where a belt had slipped off a 
pulley and there were two ways to get it 
back on? The first was to disassemble 
the entire works and run the risk of 
losing small parts, or watching those 
brass-headed Phillips screws disintegrate 
before your eyes. The second was to 
find some way of getting into the works 
gingerly, and re-positioning the belts 
back on the pulleys without wasting 
time in disassembly and reassembly 
or running the risk of iosing parts. 

The answer or solution came to me 
one night as I rummaged my way 
through my wife's sewing basket. I 
came upon some lovely thin plastic 
probes which just happened to have a 
tiny hook at one end. I couldn't believe 
my eyes! Here's exactly what I'd been 
looking for. I'd never found anything 
like it in an electronics tool catalog, but 
not only did my wife have one — she 
had a whole assortment of different 
sizes and shapes. On questioning, she 
identified that belt positioner as a 



crochet hook, and further informed me 
that they were available in a variety of 
sizes — and to keep my hands off her 
stuff! A trip to the local department 
store provided a literal treasure chest of 
tools, and all of them found in the "No- 
tions-Sewing" department. The size 
"G" hook seems to fill the bill for me 
although I gently bent it a bit after 
softening the plastic in hot water to 
make it even more useful. What's even 
better, those hooks come in conductive 
(metal) and non-conductive (plastic) 
versions, and cost less than a dollar. 
The plastic versions are also a best bet 
for probing for loose wires and com- 
ponents while the chassis is "hot." Be- 
cause they are plastic, there is no danger 
of short circuits. 

After finding the ideal tool once in 
her sewing bag. I remembered what I 
used to use to clean out solder from cir- 
cuit board holes when I worked at the 
hospital. Back then, I'd use a 28-gauge 
syringe/needle assembly, but it seems 
that the federal government frowns on 
"civilians" having needles and syringes, 
and I had to give that trick up when I 
left the hospital. You see, the needle 
was made of stainless steel and solder 
would not adhere to it. After heating 
the pad, you could pass the needle into 
the hole, and remove the heat. The re- 
maining solder would cool and you 
could then remove the needle (the 
plastic syringe made a great handle), 
leaving a perfectly clean hole. What 
was even better was the fact that those 
needles were available in a variety of 
sizes, which were the same as wire 
gauges, I really missed them — until I 
spied my wife's collection of sewing 
needles and glory be — they were stain- 
less steel, came in a variety of sizes, 
and I couldn't get into trouble for using 



them (unless I tried to take them from 
my wife). 

Again, at the department store, I pur- 
chased an assortment of sewing needles 
and made a tool using small sections of 
dowel rod, about four inches long, and 
about the diameter of a pencil. I drilled 
a tiny pilot hole in one end, inserted the 
needle, sharp-end out, and a drop of 
glue secured the tool. When I finished, 
a collection of the best hole cleaners 
was mine for a few pennies worth of 
materials and a drop or two of glue. 
They work just as well as the hospital 
supplies and can be easily carried in my 
tool kit. Please note — put a small cork 
or piece of plastic foam around the tips, 
since they are sharp and can cause 
painful punctures. The handle prevents 
you from getting burned, for although 
stainless steel does not permit solder to 
adhere, it does conduct heat well. 

Testing for safety 

Most cities now require certain key 
electrical outlets in damp areas such as 
basements and workshops to have 
specially protected GFI (Ground-Fault 
/nterrupter) circuits installed. What 
those devices do is to monitor the state 
of the lines and, if a fault current of 5 
mA or greater is detected between the 
"hot" line and ground, trip the circuit 
and cut the power. Those devices have 
probably saved a lot of lives, and new 
tool extension-cord sets have them 
built-in. But, if you don't test a GFI de- 
vice, how do you know it is working? 
More important: Will it work and save ° 
you from a potentially dangerous elec- o 
trie shock when the time comes? ^ 

Testing a GFI is simple, and the cir- ™ 
cuit in Fig. 2 shows you how to make a 3) 
simple set to test the 5-mA GFI's 3 
normally found around your home. A o 
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plastic-shelled three-prong plug is used 
together with a variable resistor and a 
switch. A small neon indicator com- 
pletes the circuit. The indicator will be 
on before you press the test switch and 
must extinguish after the GFI trips. 

If the lamp remains on there are two 
possible problems: 1) The GFI is defec- 
tive, or 2) the resistance doesn't 
simulate a 5-mA -fault from ground to 
the "hot" side of the line. You should 
measure the current as you adjust the 
resistor; the calculated resistor value 
for a nominal 120-volt line is 24Kohms. 
To use the device, simply plug it into an 
outlet protected by a GFI. The lamp 
should be on;! depress the switch and 
the lamp should now be off. Reset the 
GFI after having established that it is in 
working order. 

Static electricity and CMOS don't mix 

One drawback to CMOS circuitry is 
that while it can operate better at lower 
voltages and current drains than TTL, 
and produces less heat, it just can't 
tolerate static electricity. Static elec- 
tricity, or the control of it, is a familiar 
subject to people who work in hospital 
operating rooms. They don't deal with 
CMOS all that much, but in the medical 
profession, static-electric discharges 
have proven in some cases to be fatal. 
Those cases had to do with leaks of 
flammable gas, such as an anaesthetic, 
in the operating room. A minute spark 
caused by a static-electric discharge 
has been sufficient at time to cause an 
explosion. 

Techniques to control static elec- 
tricity were developed, and those inter- 
ested in the many ways it can, or 
should, be controlled can get a copy of 
NFPA (National Fire Protection Asso- 
ciation) Booklet 56A, which should be 
available in your library. Static elec- 
tricity is produced by friction when two 
dissimilar materials come into contact. 
That's more or less a simple explana- 
tion, and equally simple is a method to 
static-proof your work area. All you 
have to do is to eliminate differing 
materials or potentials. In the operating 
room, we used conductive furnishings 
and rubber. But, those are not conduc- 
tive in the insulator/conductor sense 
we're all familiar with. 

Conductivity, from a static-electric 
standpoint refers to a material that 
measures from about 25K ohms to 1 
megohm. If all surfaces can be held to 
around that value, there isn't much 
chance for a static-electricity problem 
to develop, providing you keep the 
humidity at a minimum value of 50%. 
That's easy; simply fill a wastebasket 
with water, roll up the Sunday news- 
paper and tie it securely, and let it sit in 
the water and act as a wick. 

That takes care of the humidity, but 
what about the work area? The top of 
Fig. 3 shows a conductive surface that 
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FIG. 2— GROUND FAULT INTERRUPTER circuit taster (at left) It easily housed inside plastic-shelled 
three-prong plug. 
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FIG. 3 — INDIA INK Is conductive and can be used tor grounding purposes. Several coats will give you 
a resistance of about 25K ohms. 



is connected through at least a 25K 
ohm resistor to ground. The conductive 
surface becomes the top of your work- 
bench. Next, we go back a few years 
and make a Mylar bracelet for you to 
wear that will have a resistance of at 
least 25 K ohms. Oldtimers will remem- 
ber the use of India drawing ink to 
make resistors. All you do is paint a 
stripe on the Mylar bracelet, allow it to 
dry, measure with an ohmmeter and re- 
peat until you have at least 25K. but 
less than I megohm, of resistance. (See 
bottom of Fig. 3.) Then connect to 
ground through a flexible wire. That 
part is tricky and you may need as- 
sistance in securing the snap fasteners 
(again the "Notions" department) to 
the ends of a flexible plastic strip. 



With the work surface conductive, 
and you likewise, plus the added 
humidity, you still might want to make 
the hand tools you use conductive, as 
well, by painting a stripe of ink from the 
metal to the handle where it will be in 
contact with you and thence to ground. 
Note: That makes the tools somewhat 
conductive so don't rely on them when 
working around live circuits. 

Now that you have put everything at 
a safe potential, electrically or static - 
electrically speaking, you shouldn't 
have any problems with static discharge 
ruining your IC's. Just remember to re- 
fill the wastebasket with water every so 
often. 

I hope that you will be able to put 
these tips and circuits to good use.H-E 
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THE UNIVERSAL TESTER IS USED TO 

troubleshoot digital logic and counting 
circuits. It performs useful checks of 
resistors, capacitors, transistors, and 
most other electronic components. It 
can also be used to test audio and AM 
radio circuits. 

When used as a digital pulser, the 
trigger lead of the Universal Tester can 
be made to change state from high to 
low or low to high on command, by 
pressing a pushbutton. Using two slide 
switches you can program the trigger 
lead to change state either three times 
every two seconds or about 550 times a 
second, with a LED displaying the. 
status. That is extremely useful in 
clocking digital counting circuits 
manually, fast, slow, or as you desire. 
In that mode, the Universal Tester is 
powered by the circuit itself (from 3- to 
15-volts DC), so it can be used with 
TTL, DTL, or CMOS circuits. 

When used as a troubleshooting in- 
strument, the Universal Tester gen- 
erates a 550-Hz string of squareware 
pulses with a 50% duty cycle. When 
those pulses are fed through an ear- 
phone or speaker in series with a com- 
ponent under test, the pulses are heard 
as a tone. The LED acts as a visual in- 
dicator. If the resistance is low, the 
sound is loud and the LED is off; if it is 
high (around 100,000 ohms) the sound 
is barely audible and the LED is bright. 
That means you can test a circuit for 



i& 



continuity, with a rough idea of the re- 
sistance in between the test points. 

How it works 

The schematic (Fig. 1) shows the 
simple Universal Tester circuit. A 
single 4069 hex-inverter IC is used. If 
switch S4 is in the pulser (Off) position, 
power is obtained externally by connect- 
ing the black clip to ground and the red 
clip to the positive circuit voltage. In- 
verters ICl-a and ICl-b, together with 
Rl, R2, and CI, provide an alternate- 
action output at pin 4 of ICl-b. Each 
time SI is depressed the logic level 
(high or low) at pin 4 changes, and stays 
at that state until switch SI is depressed 
again. 

Inverters ICI-e and ICl-f, together 
with R3, R4, and C2, produce a square- 
wave at a frequency of about 550 Hz, 
with the output signal at pin 10. When 
switch S3 is put in the slow position, 
capacitor C3 is placed in parallel with 
C2 and the output is now slowed down 
to about l'/4 pulses per second. 

Switch S2 selects either the manual 
pushbutton output or the auto (auto- 
matic 2-speed) output, which is fed 
through a buffer made up of inverters 
ICl-c and ICl-d connected in parallel. 
This provides more driving power than 
using either section by itself. That is 
done because the outputs of each sec- 
tion are limited in their ability to source 
or sink current. 
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The LED monitors the status of pins 
6 and 8 of IC1, glowing whenever they 
are high. Resistor R5 raises the im- 
pedance at the output so the Universal 
Tester doesn't look like a virtual short 
to an external circuit, and also provides 
current- limiting for LED1. In the 
MANUAL mode, the LED goes on or off 
each time you push SI, In the auto 
mode, the LED blinks on and off about 
three times every two seconds with 
switch S3 set in the slow position and 
will appear to be on constantly with S3 
set in the fast position; actually it's on 
only half the time. 

The white clip-lead is the output and 
triggers or clocks the circuit under test. 

When switch S4 is placed in the TEST- 
ER (ON) position, an internal 9-volt bat- 
tery supplies the power to drive IC1 
and the Universal Tester becomes a 
squarewave generator if S2 is set on 
auto. With S3~set in the fast position, 
the squarewave is running at about 550 
Hz. If an eight-ohm earphone or speaker 
is plugged into jack Jl, then binding 
posts BP2 and BP3 are terminals in an 
open circuit between the squarewave 
signal and the earphone. By putting any 
component across those binding posts 
you complete the circuit. The sound — 
or absence of sound — and LED response 
will tell you a lot about the component, 
as will be discussed in detail later. 

Binding post BP1 is isolated from the 
output of the IC by a relatively-high- 
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FH3. 1— UNIVERSAL LOGIC TESTER uses all Six sections Of a 4069 1C. Circuit la simple enough to 
be built on a piece of perforated construction board using polrrt-to-point wiring. 



that's been soldered directly to the 
PC board is a lot more difficult and 
may even cause further harm.) Make 
sure the notch on the IC, designating 
the pin- 1 end, is facing the S2 holes in 
the board. 

Figure 4 shows the wiring from the 
PC board to the other components. In 
the author's unit, shown in the photos, 
the battery is held in the bottom of the 
box by double-sided tape. The binding 
posts and earphone jack mount on the 
cabinet sides. A!I the switches and the 
LED are mounted on the top panel, and 
the circuit board is held to the under- 
side of the panel by double-sided tape. 
The clip leads are at the end of a three- 
conductor unshielded cable that comes 
through a hole in the side of the cabinet. 
Nothing is critical about the parts lay- 
out, so you may package the circuit any 
way you like. 

Checkout 

Leave S4 in the PULSER (OFF) posi- 
tion. Connect the red clip lead to the 
positive terminal of a 6- or 9-volt bat- 
tery, with the black clip lead connected 
to the minus (— ) side of the battery. 
Switches S2 and S3 should be in the 
manual and slow positions. The LED 
may, or may not, be on. Press SI and 
watch the LED: if it was off it should go 
on, and if it was on it should go off. 
Each time you press the switch (SI), 



voltage capacitor to protect the IC 
when testing tube-type audio amplifiers 
and radios, or when dealing with volt- 
ages above 15 volts. The capacitor 
passes the squarewave pulses, but 
blocks DC. 

Construction 

The Universal Tester can be as- 
sembled in any small plastic box, using 
a perforated board to hold the compo- 
nents. However, for the convenience of 
readers, a PC -board layout (Fig. 2) and 
parts-placement diagram (Fig. 3) are 
provided. A complete kit of parts is 
available (see parts list). 

Assembly is straightforward. Mount 
the resistors, capacitors, and IC socket 
on the component side of the board and 
solder them to the foil side. Clip off ex- 



8 

z 
o 

IT 

HI 

-J 
LU 

6 
o 

64 





FIG. 2— PC BOARD la so small that It can be 
etched on a scrap left over from another project. 



TO BLACK CLIP, TO WHITE TO RED 

B1 (-), LED CLIPC4, CUP&S4 

CATHODE. BP2&R5 (ON) 

SJI FRAME 

FIG. 3— PARTS PLACEMENT DIAGRAM also 

Indicates connections to components mounted 
on- and off-board. 



cess leads. Install IC1 last and use care 
when handling it, since it is a CMOS 
device and can be damaged by static 
charges. (That's why you use a soc- 
ket — if the IC is damaged, all you have 
to do is pull it out and replace it with 
a good one. Trying to remove an IC 



PARTS LIST 

Resistors 'A watt, 5% 

R1— 5100 ohms 
R2— 220,000 ohms 
R3, R4 — 1.5 megohms 
R5 — 470 ohms 

Capacitors 

C1 — .047 ^iF, ceramic disc 

C2 — 470 pF, ceramic disc 

G3 — .22 j*F, ceramic disc 

C4— ,01 jtF, tubular, 400 VDC minimum 

Semiconductors 

IC1 — 4069 or 4069B CMOS hex inverter 

LED1— jumbo red LED 

J1— miniature earphone jack, N.C. 

(normally-closed) 
B1— nine-volt "transistor" battery 
S1 — momentary push-button switch, N.O. 
S2-S4— SPOT subminiature slide switch 

(S3 may be SPST) 
BP1-BP3— binding post (Radio Shack 

274-661 or equivalent) 

Miscellaneous: PC or perforated circuit 
board, 14-pin IC socket, battery clip, 8- 
ohm earphone, 3 mini-alligator clips 
with colored insulators, 3-conductor 
cable, enclosure, wire, solder, etc. 

A complete kit of parts (excluding en- 
closure, battery, earphone and solder) is 
available for $9.95 postpaid in US and 
Canada (foreign orders please add $1 In 
US funds; CA residents please add 6% 
sales tax) from: PPG Electronics Co., 
14663 La n a re St., Van Nuys, CA 91402. 
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the LED should change state. 

Now place S2 in the auto position. 
The LED should turn on and off at a 
rate of about three times every two 
seconds. When S3 is moved to the fast 
position, the LED should stay lighted 
at a slightly lower brightness. 

Now disconnect the battery and 
move switch S4 to the tester <oni posi- 
tion. That connects the internal nine- 
volt battery to the circuit. Perform the 
same tests — the results should be the 
same. 

If any of the tests fail, check to see 
that the IC is installed with pin 1 in the 
right position, that all resistors and 
capacitors are located properly, and 
that all solder connections are good. 
Also check between solder connections 
on the PC board, especially around the 
IC. to make sure that you don't have 
any solder bridging across traces. Refer 
to the PC-board layout to see which 
pads are connected together. 

Be sure the switches are wired cor- 
rectly according to Fig. 5. If everything 
is the way it should be and the Universal 
Tester still doesn't work properly, 
check the switches themselves for 
proper operation with an ohmmeter: 
sub-miniature slide switches are some- 
times the unsuspected culprits. Also be 



sure the LED is not wired in "back- 
wards:" the cathode, usually marked 
by a flat or notch at the base, should be 
connected to ground ("— " terminal of 
the battery). If all else fails, remove 
the IC from the socket and replace it. 
Make sure that none of its pins were 
bent under when it was inserted. 

Assuming that the Universal Tester 
has passed the tests to this point, let's 
go on to final testing. With S4 set to the 
tester (ON) position, and S2 and S3 in 
auto and fast, respectively, tem- 
porarily connect a wire between binding 
posts BP2 and BP3. The LED (which 
should have been on) should now go 
out. Remove the wire. The LED should 
come back on. Touch the white clip 
lead to the black clip lead; the LED 
should go out. Now touch the white 
clip lead to the red clip lead and the 
LED should get brighter. Do not touch 
the red clip lead to the black clip lead, 
since that shorts out the battery! 

Next you'll need an eight-ohm ear- 
phone or a small speaker with a minia- 
ture phone plug attached. Plug that into 
Jl. When a wire is placed across BP2 
and BP3 you should hear a steady tone, 
and the LED will go out. To check the 
radio/amp test output, unplug the ear- 
phone or speaker and use jumper clip 



leads to connect one terminal of the 
earphone or speaker to BP3 (which is 
circuit ground when nothing is plugged 
into Jl) and the other terminal to BPI. 
You'll hear the same tone, but at a 
lower volume, and the LED will be un- 
affected. The same thing should happen 
using the black clip lead in place of BP3. 
That completes the checkout. Now 
let's go on to using it. 

Use 

If you do any digital design, kit build- 
ing, or construction projects, then 
counting or logic circuits are usually in- 
volved. Use the Universal Tester in the 
PULSER mode and connect the red and 
black clip leads to the circuit's positive 
voltage line and ground, respectively. 
Connect the white clip lead to the point 
in the circuit where you want to apply 
pulses. Set the switches to manual and 
slow. If the LED is on, you have a 
logic "I" at the white clip lead. If the 
LED is dark, you have a logic "0". 
Pushbutton switch SI changes the logic 
state each time it is pressed, and the 
LED indicates that state. To make the 
state change automatically, set S2 to 
AUTO and S3 to FAST or slow. At last 
you'll be able to check out those count- 
ing circuits at a slow enough speed for 
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FIG. 4 — BINDING POSTS and earphone |ack are mounted on case. Refer to Fig. 3 for details of con- 
nections to PC board. 




FIG. 5— SWITCHES AND LED are mounted from component-side of PC board. Switch mounting- 
nuts secure assembly to top of case. 
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you to see what's happening! 

Using the Universal Tester in the 
manual mode, you can put a known 
state at the input to logic circuits, and 
change the state at will to see the effect 
at the other end of the logic circuits. 
With the Universal Tester and a simple 
logic probe {see the August 1980 issue 
of Radio-Electronics for a "510 Logic 
Probe 1 ') you can analyze or debug most 
circuits. 



To test components, plug in the ear- 
phone or speaker and put switch S4 in 
the tester position. With S2 in auto 
and S3 in fast, the LED should glow. 
You should hear nothing. However, 
when a component is placed across 
BP2 and BP3 , the sound heard and the 
LED's status will indicate its condition. 
Testing results for various components 
are shown in Table I , Polarized compo- 
nents, such as electrolytic or tantalum 



capacitors, diodes, LED's, and transis- 
tors, should be connected so that the 
positive component lead is connected 
to the positive binding post, BP2. 

A particular advantage in testing 
transistors is that you can identify each 
lead, as well as determine whether they 
are NPN or PNP types. The base lead is 
the one that is common when a loud 
sound is produced by connecting to 
either of the other two leads. If the base 
is connected to BP2 the transistor is an 
NPN type; if the base is connected to 
BP3 it is a PNP, However, if you now 
reverse the leads, the base-emitter junc- 
tion may cause a low sound to be 
produced (if there is sufficient leakage 
in the reverse-bias direction), but that 
won't happen with the base-cc/tecfor 
reverse-biased! So, if you get any 
sound at all in the reverse-bias condi- 
tion, one of the two leads is probably 
the emitter. That can be a handy way 
to identify those junk-box or bargain- 
basement transistors with unknown 
leads. 

When testing Zener diodes with 
ratings below 9 volts, you'll hear some 
sound when they are connected in either 
the forward or reverse direction. How- 
ever, when the anode is connected to 
BP2 (positive) the tone will be louder 
and the LED will go out; when re- 
versed, the Zener flow will allow some 
sound and the LED will dim. 

You can devise your own tests for 
SCR's, triacs, optocouplers, and other 
electronic devices. 

To test amplifiers (audio or low-fre- 
quency RF) and AM radios put S4 in 
the tester position, with S2 in auto 
and S3 in fast — the same as for com- 
ponent testing, except that the earphone 
is not used. Connect the black clip lead 
to the ground side of the circuit under 
test. Connect a separate wire to the 
RADIO/AMP TEST binding post (BP1), 
and use the free end of that wire as a 
signal injector "hot" lead. Starting at 
the speaker of the circuit under test, 
move the signal wire back toward the 
front-end, stage by stage. When you 
note a sharp reduction in the volume of 
the sound from the circuit speaker, you 
will have found the dead or defective 
stage. 

Since the 550 Hz squarewave output 
is rich in harmonics you'll be able to 
probe circuits through the AM broad- 
cast band and beyond. (A squarewave 
is the sum of the basic sinewave fre- 
quency and many odd harmonics). 
Since the Universal Tester is radiating 
an RF signal, you may find it unneces- 
sary to connect the ground lead in test- 
ing radio circuits. 

While the Universal Tester won't re- 
place an oscilloscope or multimeter, in 
many cases it will do the job for you. It 
is small, portable, and inexpensive — 
and will do some things that scopes and 
multimeters can't! R-E 
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Locate Faults 
in 




JOSEPH J. CARP, 



Troubleshooting and determining the 
characteristics of coaxial cable can easily be 
done with the help of a time domain reflectom- 
eter. You can make your own using equipment 

you already have. 



TRANSMISSION LINES ARE NOTORIOUSLY 

difficult to iroubleshoot. Faults become 
even more gruesome to iroubleshoot 
when they are located in coaxial cable 
that is buried either underground or in- 
side a wall. Both TV master-antenna 
people and communications people oc- 
casionally have to troubleshoot coaxial 
cable transmission lines. How would 
you like to be the chief engineer of a 
broadcast station, and find thai you 
have a bad transmission line 150 feet 
long buried underground? Would you 
like to dig a 150-foot trench between 
the transmitter building and the antenna 
tuning box? Not I! 

But how do you go about locating the 
fault? You could use an ohmmeter, but 
that only (sometimes) tells you whether 
or not a fault exists. For the MATV or 
broadcast technician trying to locate 
the fault to within a foot or so, along a 
100 - 150-foot hidden path, that is not 
much help. You could also try using an 
antenna impedance bridge -but that 
doesn't always help, either. 



There is a system, though, that does 
work. How would you like an instru- 
ment that will tell you whether a fault 
exists, where it exists along the cable 
and allows you to measure a cable's 
approximate SWR (Standing Wave 
Ration), its length — and lets you deter- 
mine its velocity factor? Does that sound 
impossible? It isn't; that can all be done 
by a standard instrument called a time 
domain reflectometer (TDR). 

Commercially available TDR's are 
very expensive; but you can make a 
simple TDR using only a pulse gen- 
erator and a good oscilloscope. You 
will need a fast-riseiime pulse genera- 
tor, and an oscilloscope with a wide 
bandwidth. The wider the oscilloscope's 
bandwidth, the better, but usable re- 
sults can be obtained on models with 
just a 10-15-MHz bandwidth. That 
TDR will not produce results as ac- 
curate as the commercial instrument, 
and it will only work properly with re- 
sistive loads, but it will suffice for most 
applications. 
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The equipment connections for the 
TDR are shown in Fig. 1 . The output of 
the pulse generator is connected to 
both the vertical input of the oscil- 
loscope and to the input end of the 
coaxial cable, using a "T '-connector. 
It is important to keep the length of 
cable between the T-connector and the 
oscilloscope as short as possible. In the 
pulse-generator circuit to be shown 
later, a T-connector is mounted to the 
cabinet housing the generator, so the 
pulse output is connected directly to 
the oscilloscope input. 

The value of the load resistor (Z L ) 
should match the characteristic im- 
pedance of the coaxial cable (Zq). Since 
we cannot easily understand the pat- 
terns of reactive bads, it is important 
that only resistive loads be used. If the 
coaxial cable is connected to an antenna, 
or MATV preamplifier, or to any other 
form of reactive load, then disconnect 
it and substitute a dummy load at the 
output end of the coaxial cable. 

The TDR works by passing a step- 
function (i.e., the leading edge of the 
pulse from the generator) down the line. 
The horizontal sweep of the oscilloscope 
is triggered by that pulse. The horizontal 
sweep controls are then adjusted to dis- 
play only the top half of the output 
pulse. In most cases, a 1-MHz square- 
wave is used as the pulse. That pulse 
has a 500-nanosecond duration along 
the top edge (1000-nano second total 
duration). That frequency is chosen be- 
cause it permits the testing of foam- 
filled cables up to 200 feet in length, and 
regular coaxial cable up to 160 feet in 
length (the difference is due to the dif- 
ference in velocity factors between the 
two cables). 

The pulse from the generator does 
not travel as rapidly down a coaxial 
cable as it does through space. Thus, a 
pulse of a given frequency will take 
longer to travel the same distance on an 
insulated line than it will through air. 
The amount by which the pulse signal is 
slowed is determined by the dielectric 
constant of the insulator and is called 
the velocity of propagation or velocity 
factor, Both are related to the velocity 
of light. Velocity factor Vpis expressed 
as a decimal value and velocity of 
propagation V p is expressed as a per- 
centage of the velocity of light. The 
speed at which the pulse travels down 
the coax line is the product of V F and the 
speed of light (300.000.000 meters per 
second). Foam -filled coaxial line has a 
velocity factor of 0.8 so the velocity of 
a pulse down the cable is (0.8) x (30 x 
10 8 ) meters per second or 2.4 x 10 8 
meters per second. Similarly, regular 
polyethylene-filled cable has a velocity 
factor of 0.66 so a wave travels at (0.66 
x 3 x 10 8 ) or 1.98 x 10 8 meters per 
second. 

When the incident, or forward, pulse 
reaches the load, it will either be totally 




FIG. 1— TDR INTERCONNECTIONS. Pulse generator must be as close to Scope as possible. 



added to the incident pulse, and pro- 
duces the oscilloscope display shown. 
By determining the delay time between 
the two pulses and their relative 
amplitudes, the measurements described 
earlier can be determined. 

A simitar curve, shown in Fig. 4, is 
obtained for cases in which Z L is less 
than Zq. In that case, however, the re- 
flected pulse is subtracted from the 
incident pulse, and produces a dip in 
the line. 

The curve resulting from an open line 
will resemble Fig. 5. Note that the 
second hump is almost as large as the 
first. In an ideal transmission line, the 
two humps would have equal ampli- 
tudes. The difference noted here is due 
to the loss in the coaxial cable. A similar 
curve is obtained when the cable is 




FIG. 2— IDEAL SCOPE DISPLAY Indicating that 
input and output impedances are equal. 




absorbed (if Z, — Z ), or will be par 
tially absorbed"! and partially reflected 
(Z L + Z Q ). In the case of a complete 
short circuit or complete open circuit in 
place of Z L , all of the pulse will be re- 
flected. 

With a TDR, the reflected pulse com- 
bined with the incident pulse is dis- 
played. That comparison allows us to 
make certain measurements. Figures 
2 — 5 show four possible situations. The 
condition in Fig. 2 shows what happens 
when the load is matched to the char- 
acteristic, or surge, impedance of the 
coax. There is no reflection taking 
place, so the top edge of the waveform 
is flat. But look what happens in the 
case where Z L is greater than Z (Fig. 
3). In that case, the reflected pulse is 



FIG. 4— LOAD IMPEDANCE LESS than Input 
impedance. Reflected pulse subtracts from in- 
cident pulse in this case. 




FIG. 5 — OPEN-LOAD curve. In theory, incident 
and reflected pulses are equal. 



shorted. In both cases, the entire in- 
cident pulse is reflected. The standing- 
wave curves for those two cases differ 
only in phase (i.e.. the location of the 
nodes and antinodes). 

Equipment 

The only expensive piece of equip- 
ment required for this TDR is a wide- 
band oscilloscope. Most laboratories, 
service shops, and even many hobbyists, 
now own such scopes. The scope must 
have a vertical bandwidth of at least JO 
MHz, but a greater bandwidth would 
be better. 

If you own a fast-risetime pulse gen- 
erator, then you are ready to make 
some of those tests. Many square wave 
generators or function generators will 
have a fast enough risetime. but beware: 
some will not. In the laboratory where 
I ran my experiments, the pulse-and- 
fu net ion generators were moderately 
expensive and from a well-known man- 
ufacturer. They did not, though, have a 
risetime that was sufficiently fast for 
TDR work. Interestingly enough, a 
simple TTL squarewave generator that 
can be built for a few dollars will pro- 
duce a pulse having the required rise- 
time. The circuit is shown in Fig. 6. The 
generator is constructed using a Motorola 
TTL VCO IC, according to instructions 
given in the MC4024 spec sheet and 
Don Lancaster's TTL Cookbook. Note 
that the MC4024 is TTL— not CMOS, 
as it might seem. The value of CI is 
hand-picked to yield a precise 1-MHz 
output. In my case, the value was 560 
pF, but the exact value will vary from 
circuit to circuit. 

The generator was built inside a small 
cabinet that was fitted with a BNC con- 
nector at one end and a grommet through 
which the two leads from the +5 volt 
DC power supply could pass. Capacitor 
C2 can be anything in the l-to-10 ^F 
range, and should be tantalum. It should 
be mounted where the +5 volt lead 
comes into the cabinet. Capacitor C3 is 
mounted as close to the V+ and ground 
pins of IC1 as possible. When the pulse 
generator is constructed in that manner, 
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it can be connected directly to the BNC 
vertical-input connector of the oscil- 
loscope. 

The circuit shown in Fig. 6 should 
produce pulses with an adequate rise- 
time. It was used without problem by 
this author. But if you want to improve 
that risetime, then try connecting a 
high-speed TTL gate as an output buffer 
(see Fig. 7), or drive the input of a high- 
speed TTL flip-flop. Of course, in 
the latter case the frequency of the 
oscilloscope must be twice the required 
frequency; i.e., 2 MHz instead of 1 
MHz. 

Another possible variation on that 
circuit, also derived from the MC4024 
applications notes, is shown in Fig. 8. 
The MC4024 is a VCO (Voltage Con- 
trolled Oscillator). In the original circuit 
of Fig. 6 we tied the voltage input to 
V+, and allowed the device to oscillate 
at a fixed frequency. But in Fig. 8 we 
use a voltage divider to produce a 
variable voltage. Potentiometer Rl can 
be adjusted to bring the oscillator fre- 
quency exactly to I MHz. 




FIG. 7 — RISETIME can be improved by using 
high-speed 74H00 IC after pulse generator. 




FIG. 6— SCHEMATIC of pulse generator using 
Motorola MC4024. Despite nomenclature, this 
IC Is TTL, not CMOS. 



FIG. 8 — FREQUENCY of pulse generator can be 
altered using voltage-divider circuit. 

Making measurements 

We can measure the time between 
the start of the incident pulse and the 
return of the reflected pulse along the 
horizontal axis of the oscilloscope. We 
can also measure the relative amplitudes 
of the reflected and incident pulses on 
the vertical axis. Keep in mind, how- 
ever, that the value of the reflected 
pulse is only approximate since there is 
some loss during propagation along the 
line. 

Figures 9-a and 9-b show the values 
needed to make most measurements 
with our simple TDR. Time T is the dif- 
ference between the start of the incident 
pulse and the return of the reflected 
pulse. It therefore represents twice the 
time needed for a wave to propagate 
down the line (i.e., down and back). 
We could measure T between any two 
similar points on the incident and re- 
flected pulses, but we find that there is 
some loss of sharpness at the bottom 
and top of the pulses (as might be ex- 
pected). We can be more precise if we 
measure the time interval, T, using the 




FIG, 9— VALUES USED In making TDR computa- 
tions. Refer to text for full explanation. 

midpoints of the two pulse edges. 

The incident voltage V; is measured 
from the baseline to the first horizontal 
section of the curve. The reflected volt- 
age V R is measured from the first hori- 
zontal section of the curve to the 
second. 

In an actual laboratory experiment, 
65 feet of 75-ohm, foam-filled, coaxial 
cable (the type normally used in MATV 
work) was used. Measuring T on the 
oscilloscope showed 3.4 divisions be- 
tween the pulse-edge midpoints, when 
the horizontal control was set to 0.05 
/js/div. The value of T, then, is: 
3,4 x 0.05 ms = 0. 17 us 
This time, 0.17 jus, is the same as 1.7 
x 10~ 7 seconds, and we will use seconds 
in the following calculations. The 
formula we'll use for many of our 
measurements is: 

T=2L/V p 
Where: 

T is the time, measured as in 
Figure 9, expressed in seconds (s). 
L is the length of the coaxial 
cable being tested. 

V p is the velocity of propaga- 
tion of the pulse along the cable 
(Vp is 2.4 x 10 s meters-per-second 
for foam cables with a velocity 
factor of 0.8, and 1.98 x 10 8 
meters-per-second for regular 
coax with a velocity factor of 
0.66). 

Finding cable length, or length to fault 

We may use the above equation to 
find the length of the coaxial cable or 
the distance to a fault on the cable. 
Since it is rare for a cable to reflect all 
of the energy fed into it, even when the o 
fault is a short, there will be two humps o 
in most defective cables. One, the 5 
larger, will indicate the point where the gj 
fault is located, while the smaller will 33 
be at the load end. Multiple faults show ^ 
up as multiple humps. 



In the example above we noted that 
the value of T was 1 .7 x 10~ 7 seconds. 
If we solve the equation above for L, 
then we can determine the length of the 
cable: 

L=T Vp/2 
So, by plugging in the time (T), and the 
velocity (remember, foam coax is being 
used, so V p is 2.4 x 1Q 8 meters-per- 
second), and solving the above equa- 
tion for L: 

L-VS(1.7 x 1CT 7 )(2.4 x 10 s ) 
or 20.4 meters 

Let's see. The cable is supposed to 
be 65 feet long. Let's find out how long 
it actually is. One meter equals 3.27 
feet, so: 

I = 3 - 27ft x 20.4 meters 
meter 
or 66.7 feet 

Finding the velocity factor 

Suppose that we go to a hamfest, 
auction, or surplus store and buy some 
coaxial cable of unknown type. How 
can we determine the velocity factor? 
Easy ... we cut off a known length, and 
solve the first equation for V p . Since 
V p is a fraction of the speed of light, we 
can then calculate the velocity factor of 
the cable. Let us say that we have a 50- 
foot (15.3 meter) length. Measuring T, 
i.e., the time to the first hump on the 
CRT screen, we find that it is 0,15 jvs, 
or 1.5 x I0~ 7 seconds. 

w 2 x L 



or 



or 



T 
(2) (15.3 m) 

(1.5 x 10- 5 s) 



or 2.04 x 10 s meters-per-second 

To find the actual velocity factor (V F ), 
use the following equation: 



2.04 x IQ 8 meters-per-second 

3.00 x 10 8 meters-per-second 
or 0.68 



Measuring surge impedance (Zg) 

The surge impedance, also called 
characteristic impedance, (Z ), is a 
very important factor in planning sys- 
tems that include transmission lines. 
That value must be known, or an im- 
pedance mismatch, with its attendent 
SWR, will result. The measurement is 
made by taking a length of the cable — 
say 30 to 80 feet — and connecting a 100- 
ohm potentiometer across the load end 
(be careful not to use a wirewound pot; 
only carbon will do the trick). Carefully 
adjust the potentiometer, while applying 
a pulse to the source end of the line, 
until you obtain the trace of Fig. 2, or 
something similar to it, which indicates 
that the surge impedance equals the 
load impedance for resistance. The 
trace in Fig. 10 was the best that I could 
do using a single-turn" potentiometer. 
The potentiometer is then disconnected 
from the cable, and an ohmmeter is 
used to measure its resistance. That is 
the surge impedance of the cable being 
tested. In the case shown, the value of 
the pot, as read on a quality DPM, was 
73,5 ohms. 

Measuring SWR 

An approximate measurement of the 
SWR of the system can be obtained by 
comparing the voltage of the incident 
wave (Vj) with the voltage of the re- 
flected wave (V r ). That measurement is 
only approximate because V r is reduced 
by cable losses, and those losses are 
difficult to predict, especially on a pulse 
waveform. They can be computed by 
comparing pulse amplitudes at both 
ends of the cable, and adding a correc- 
tion factor to the amplitude obtained in 
the measurement of V r on the TDR. 




FIG. 10— SCOPE TRACE obtained In determining 
characteristic Impedance of cable. 

One possible means for determining 
the correction factor is to compare the 
V r and V: values with the line open-cir- 
cuited. They should be equal; i.e., V r = 
Vj. In our case (Fig. 5), the incident 
wave had an amplitude of 3.6, while the 
reflected wave had an amplitude of 
3.2 — only 89% of the correct amplitude. 
We can, then, multiply measured values 
of V r by 3 .6/3 .2 , or 1 . 125 , to obtain the 
correct value. The actual VSWR is 
found from the formula: 

V- + V 
VSWR= ' r 



v. - V 

* i T r 



In the laboratory, we found that 
using a 150-ohm load on 75-ohm cable, 
produced the following values: V ; = 3.6 
divisions, and V r = I division (both 
vertical). Applying the correction fac- 
tor, V r = 1 . 125 divisions. We may sub- 
stitute these values in the VSWR equa- 
tion as follows: 

3.6 + 1.125 



VSWR = 



3.6 - 1.125 
4.725 



or- 

2.475 

or 1.91:1 
TDR's have proven themselves to be 
very valuable in transmission- line mea- 
surements. The technique we've de- 
scribed allows small-budget users to 
gain some of the benefits of time- 
domain reflectometry. R-E 



Holographic radar 

A microwave radar-like system that 
could give actual images of the object on 
which the waves are focused— instead of 
mere blips of light— has been proposed by 
Dr. Nabil Farhat of the University of Penn- 
sylvania. Dr. Farhat, who has worked ex- 
tensively in microwave holography and 
electron optics, is now working with his 
students on just such a system, which he 
believes can be ready for practical use in 
a few years. 

In the proposed technology, microwaves 
bounced off an object are received by a 
m widely dispersed array of special receivers 
c that form a microwave lens. Since a lens 
g must be larger than the longest wave it 
cc receives, a microwave lens must cover a 
£] large area, possibly as great as 40 mites in 
y diameter. 

lu The information received by the lens Is 
6 stored in a computer and sorted out into a 
g series of rapidly changing "projection 
ec holograms/These are used to form a 
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dynamic three-dimensional image. 

This "imaging radar" might make it pos- 
sible to identify satellites or aircraft by their 
shape, and to take much clearer photo- 
graphs in space than can be taken by visi- 
ble light. (Photos taken through telescopes 
are blurred by the atmosphere, which hard- 
ly affects microwaves.) Since the images 
are holographic, a viewer could see dif- 
ferent aspects of the object "photo- 
graphed" by moving his head from side to 
side, giving the sensation of seeing a fully 
stereoscopic image. 

Bats and dolphins, which use sonic 
ranging, gave Dr. Farhat the clue to "fre- 
quency diversity," the new imaging prin- 
ciple in the system. He had noted that 
sounds made by those creatures change 
frequency regularly, presumably making the 
received echoes richer in information. He 
also noted that bats and dolphins appear to 
be able to use this principle to discern the 
fine detail in their environment. 

By following their example, and sweeping 



the microwaves rapidly across a number of 
frequencies, under computer control, the 
detail picked up can be increased dramati- 
cally. An even more important result — from 
a practical point of view — Is that the fre- 
quency-diversity principle makes it pos- 
sible to reduce the cost of the microwave 
lens to a practical figure. 

A small number of frequency-diversity 
receivers can do the work of thousands of 
single-frequency receivers distributed over 
the same area. That would reduce the cost 
of the lens from an estimated $50 million 
to about $100,000. 

Dr. Farhat suggests that the system 
might also be used for "passive" Imaging 
(without a transmitter), for viewing celestial 
objects. Many of those emit a large range 
of frequencies — including microwaves — 
naturally. By sorting them out properly, he 
says, scientists might use giant telescopes 
to form images of the heavenly bodies with 
definition and clarity of detail formerly im- 
possible. 
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Signal Processors 

How to connect them 
to your system 



The tape monitor circuit of your system is much more 
useful than its name would seem to indicate. 
Some of its applications are discussed here. 



IN THE NOVEMBER 1980 ISSUE, AN ARTI- 

cle entitled "The Ins and Outs of Inter- 
facing System Components" discussed 
the various ways in which the com- 
ponents of a high-fidelity stereo system 
are connected to each other, and the 
different system options that are avail- 
able to the first-time purchaser. It 
was pointed out, too, that a simple cir- 
cuit-interruption point — that's common- 
ly known as a tape-monitor circuit — 
has been responsible for the develop- 
ment of a wide variety of add-on or 
accessory audio products that could 
not have been used by consumers were 
it not for that simple circuit. 

Let's start by reviewing the way in 
which a tape-monitor circuit is incor- 
porated into a preamplifier, or an inte- 
grated amplifier, or even into an all- 
in-one stereo receiver. Figure 1 is re- 
peated here from the previous article. 
So iong as switch SI remains in the 
source position, ordinary program 
sources are connected by the selector 
switch to the following stages of the 
amplifier and are fed out to the loud- 
speaker system. (Only one channel of 
the hi-fi system is shown for the sake of 
simplicity.) When switch SI is in the 
TAPE position, however, some type of 
audio device must be connected be- 
tween the tape out and the tape in 
jacks if any sound at all is to be heard 
from the system. (Figure I and all sub- 
sequent hookup diagrams show one 
channel only.) 

Originally, the tape-monitor circuit 
was intended primarily for connection 
of a tape deck — more often than not, 
an open-reel or reel-to-reel deck. Such 
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decks invariably had separate record 
and play heads, as well as separate 
electronics associated with each of 
those magnetic heads. Thus, the signal 
fed to the line inputs was ultimately 
recorded onto the tape, while the signal 
picked up by the playback head was 
amplified by the recorder's electronics 
and fed to the tape in jack of the tape- 
monitor circuit for reproduction via the 



loudspeakers. Since separate record 
and play heads were the rule, rather 
than the exception, for open-reel decks, 
the user of the deck could monitor 
recorded results a fraction of a second 
after the recording was made (the time 
differential was determined by the dis- 
tance between the record and play 
heads and by the tape speed); hence 
the name "tape-monitor circuit." 
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Owners of cassette decks that have 
only two heads (erase and a combina- 
tion record/play head) are often con- 
fused by the tape-monitor circuitry. 
Even though such cassette decks are 
connected in exactly the same manner 
as three-headed open -reel units used 
to be. what the listener or user hears 
when the tape-monitor switch is turned 
on during a recording session is not the 
resultant recording at all, but rather 
the signal that has been amplified by 
the deck's own electronics for appli- 
cation to the record/play head in the 
record mode. In effect, what you then 
are monitoring is only the input signal 
about to be recorded, and not the re- 
cording itself. Under such circum- 
stances, you might just as well leave 
the tape-monitor switch in the source 
or OFF position. 

The many accessories 

Given a convenient circuit-interrup- 
tion point {or two. or sometimes even 
three), innovative manufacturers of 
audio equipment began coming up 
with devices other than open-reel or 
cassette decks that would fit very 
nicely into the signal path via the tape- 
monitor loop, as it is sometimes called. 
The following is a list of just some of 
the many products that connect to a 
high-fidelity component system via 
those versatile little input and output 
jack pairs; 

• Graphic equalizers 

• Reverberation units 

• Noise-reduction units 

• Expanders 

• Quadraphonic decoders 

• Parametric equalizers 

• Audio time-delay units 

• Dynamic filters 

• Transient eliminators 

While it is unlikely that any single 
listener would own, or even want to 
own, alt of the devices named above, 
it is not unusual for many high-fidelity 
component systems to contain two, 
three, or even four of the devices 
named. Since most receivers, ampli- 
fiers, and preamplifiers contain only 
two tape-monitor circuits (some con- 
tain only one), how, then, is the audio 
experimenter expected to connect 
so many add-on devices? Fortunately, 
the manufacturers of those devices 
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FIG. 2 — A DECODER of any sort should .always 
be placed ahead of the equalizer. 



were well aware of the problem; to 
circumvent it, and still allow the user 
to incorporate a tape deck or two as 
well as the accessory products men- 
tioned above, most of the latter prod- 
ucts are equipped with their own tape- 
monitor loops to replace effectively 
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Consider the action of the Dolby 
decoder. It must sense the precise 
relationships between loudness levels 
and frequencies contained in the pro- 
gram material being reproduced. 
Response curves of the Dolby decoder 
are shown in Fig. 3. That device may 
well be thought of as a form of expander 
that is frequency selective. If you were 
to have connected the two devices in 
the reverse order, and would have 
used the graphic equalizer to adjust 
response to your own taste (or to com- 
pensate for other components or room 
acoustics), the relative relationships be- 
tween levels and frequencies would be 
totally upset before the signal reached 
the Dolby device (or any other expander 
that may be frequency selective). The 



FIG. 3— RESPONSE OF DOLBY SYSTEM is de- 
pendent on both frequency and loudness. 
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the one on the amplifier, preampli- 
fier, or receiver that has been used 
up by the incorporation of the device 
itself into the overall system. 

But that still leaves the audiophile 
with the problem of deciding which of 
the many devices should come first in 
the ever more complicated signal path. 
Actually, if you understand the under- 
lying principles behind the devices 
listed, you can figure out which items 
must come first in the signal chain 
quite easily. There are two fundamen- 
tal rules which you must keep in mind: 

First, if the device being added to 
the system is the "decode" half of any 
sort of ciosed-loop system — such as a 
decoder for a noise-reduction system 
in which encoding has taken place 
earlier, during the recording process — 
then the decoding function should take 
place before anything else is added to 
the chain. As an example, consider 
Fig. 2, Here we see a Dolby noise- 
reduction decoder and a graphic equal- 
izer, installed via the tape-monitor 
loop of an amplifier. The Dolby add-on 
box comes ahead of the equalizer. 



noise-reduction device could not pos- 
sibly track the signal correctly. 

Conversely, any device designed 
to alter system overall amplitude-vs- 
frequency response (commonly called 
frequency response) should be inserted 
into the signal path at the last possible 
point in the chain, or just before the 
signal returns to the existing amplifier 
chain in the component system. 

The tape deck 

As mentioned earlier, most of the 
add-on devices we have been discussing 
duplicate the tape-out and tape-in 
jacks that are used up by the device 
itself being connected to the main 
system components. If more than one 
add-on device is used, how do you 
determine where to plug in your tape 
deck? If one of the devices in question 
is a graphic or parametric equalizer, 
you will probably want to use the newly 
available tape-monitor loop on that 
equalizer for connection of the tape 
deck, as illustrated in the diagram of 
Fig. 4. That is because most graphic 
and parametric equalizers offer the user 



the opportunity to apply equalization 
before or after taping. 

In other words, your equalizer might 
well have a switch on its front panel 
that will give you a choice of pre-equal- 
izing (the signal then going to the re- 
corder is already equalized before it 
magnetizes the tape) or post-equaliza- 
tion (only the signal playing back from 
the tape is equalized, for listening 
purposes, but response on the tape 
itself is flat or unequalized). Were you 
to hook in your recorder at any other 
point (e.g. via the extra tape-monitor 
loop available on the noise-reduction 
unit also shown in Fig. 4) that flexibil- 
ity would be lost and you would be 
confined to using your equalizer only 
for playback of tapes or other program 
sources, and not for the recording of 
tapes with pre-equalization. 

Audio time-delay devices 

The new audio time-delay units that 
have become quite popular in the 
United States are designed to simulate 
the ambience of large listening space 
(concert halls, auditoriums, even 
cathedrals) by delaying the main stereo 
signals for a number of milliseconds 
(the longer the delay, the larger the 
apparent listening space) and feeding 
those delayed signals to a second 
stereo amplifier and a pair of speakers 
that are usually positioned behind the 
listener at the rear of the listening 
room. 

From the above description, you 
might well conclude that connection 
to the inputs of such audio time-delay 
units need be made only from the tape 
OUT jacks of your existing component 
system and that the tape-monitor switch 
might well be left in its source posi- 
tion, as shown in Fig, 5. Indeed, the 
system will work that way; but there 
are disadvantages to operating the 
front speakers "straight through" 
with a parallel takeoff for the secondary 
amplifier and speaker pair. One of the 
disadvantages has to do with the fact 
that in many of the newer audio time- 
delay units, there is circuitry which 
alters the signal intended for the front 
speakers as well as circuits for delay- 
ing and altering the rear-channel sig- 
nals. Unless you hook up the system 
via a tape-monitor loop (i.e., place 
the monitor switch in the tape position 
and connect the "front" outputs of the 
audio-delay device to the tape in jacks, 
while the "rear" outputs of the audio- 
delay unit go to the newly added stereo 
amplifier as shown in Fig. 6), you simply 
will not be abie to avail yourself of 
that additional front-channel signal pro- 
cessing. 

Another disadvantage of the hook- 
up arrangement shown in Fig. 5 is that 
every time you change the overall level 
or loudness of your front channels 
(using the main volume control on your 
existing amplifier or receiver) you will 
have to adjust the volume control for 
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FIG. 6— RECOMMENDED SETUP tor adding audio time delay. This takes advantage ot any special 
processing that may be added to the front channel. 



the rear channels (on the audio time- 
delay unit) separately. If. on the other 
hand, you connect up the audio-delay 
system and related amp and speakers 
as shown in Fig. 6. there is usually a 
master volume control on the new 
audio-delay unit that will now control 
the overall level of all four loudspeak- 
ers. The master volume control on 
your older amplifier or receiver need 
then only be used to establish initial 
loudness relationships between front 
and rear channels. 

As for the position of audio time- 
delay units in the signal chain, many 
of those devices are also frequency- 
selective (they act differently upon 
different portions of the frequency 
spectrum) and therefore, as with the 
case of decoders, companders, ex- 
panders, and the like, that device 
should come ahead of any graphic or 
parametric equalizers, or dynamic 
filters, both of which are specifically 
designed deliberately to upset the 
precise frequency-amplitude relation- 
ships of the program signals being 
processed. 

For those few readers who still own 
quadraphonic matrix decoders, the 
same rules apply. That is. the quad 
decoder should be the first item in a 
line of accessory products, since many 
matrix 4-channel systems depend upon 
precise phase relationships between 



left-encoded and right-encoded signals 
being picked up from matrix 4-channel 
records. Any tone-control system is 
likely to alter those phase relationships 
drastically", and if the 4-channel de- 
coder comes after such tone -tailoring 
devices, a proper job of 4-channel 
decoding cannot be done by the quad 
decoders. 

Tape-to-tape dubbing 

Many of today's hi-fi receivers, in- 
tegrated amplifiers, and separate pre- 
amplifiers provide tape-to-tape dub- 
bing facilities whereby, if two tape 
decks are connected to the system, it 
becomes possible to copy tapes from 
one machine to the other. That, of 
course, requires at least two tape- 
monitor loops. If you own two decks, 
as well as some of the accessory de- 
vices discussed here, the question 
arises as to how to incorporate both 
decks in such a manner that tape dub- 
bing can be done most effectively. 
There are several alternatives that will 
work, but my own experience has 
taught me that the simplest way to 
derive maximum flexibility with ease S 
of installation is to use one of the ex- ^ 
isting tape decks (preferably the one s 
from which you wish to copy tapes) ^ 
connected to an original tape-monitor 33 
loop on your basic equipment (your 5 
amp or receiver) while the second § 
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deck is best connected via one of the 
tape loops now provided by one of 
the add-on devices (the equalizer, if 
one is used). The arrangement would 
be as shown in Fig. 7. 

In parallel or in series? 

The examples we have discussed up 
to this point all involve series chains of 
devices. The signal passes from the 
tape Out jacks of a tape-monitor loop, 
through one add-on device, on to ano- 
ther, and so forth, until the output of 
the last add-on device plugs back into 
the tape in jacks of the tape-monitor 
loop involved. While we have not been 



able to coverall possible combinations 
of add-on devices in this discussion, 
we have shown examples of the major 
ones and given some guidelines for 
determining the priority of others. In 
some instances, you may run into a 
combination of add-on components 
that leave some doubt in your mind as 
to which should come first and which 
next in the signal path. In that event, 
you can, of course, experiment with 
all of the combinations and permuta- 
tions, making certain that the final 
arrange me nt provides the kind of sound 
quality and control flexibility that 
vou set out to achieve. 



If that is too much of a chore, how- 
ever, there is one other alternative. 
You can obtain still another outboard 
device known as a program-source 
switch box. Such a switch box, avail- 
able from several manufacturers, per- 
forms the same function as a program- 
source switch, except that it is con- 
nected to your system at the tape- 
monitor loop; and all of the other out- 
board devices are connected to the 
jacks available on the switch box, as 
shown in Fig. 8. Should you choose 
that sort of simple way out, be aware 
that you will only be able to use one 
of the add-on devices shown at any 
given time, since even if the switch 
is of a pushbutton configuration that 
permits depressing more than one 
button at a time, one device is likely 
to load down its companion, causing 
improper operation of both or all de- 
vices selected for simultaneous use. 
For really complex systems, you may 
want to use some of your add-on acces- 
sory items in parallel, with the type of 
switching box described, plus other 
devices in series with the switch box. 

The lowly tape-monitor circuit found 
on most hi-fi equipment has led to 
the development of a variety of useful 
audio accessories that might never 
have been thought of if there had been 
no place to plug them in. Many of 
those devices will be accepted by audio 
enthusiasts: then, no doubt, they will 
be incorporated into major compo- 
nents. Some receivers and amplifiers, 
for example, already offer graphic 
equalizers instead of simple tone con- 
trols. As such incorporation takes 
place, no doubt there will be other 
devices that can be added externally 
to an audio system to make it sound 
better. We hope that the makers of 
those future devices will specify how 
they are to be hooked into the basic 
system, so that their addition to a 
system provides benefits instead of 
degraded sound quality. H-E 





If you're a professional in search of a small computer, 
Hewlett-Packard's HP-85 may be for you. 



JULES H. GILDER 



HEWLETT-PACKARD'S HPS5 IS NO ORDINARY PERSONAL COM- 

puter. In fact, it is being marketed as "a personal computer 
for the professional," And with its $3250 price tag for a basic 
16K unit, a relatively small percentage of sales can be ex- 
pected from home hobbyists. 

Although the HP-85 is expensive, it is a well thought out 
and nicely designed product. Open the high-impact type- 
writer-size carrying case and you'll be pleasandy surprised. 
Inside is a fully integrated computer system which includes a 
92-key keyboard, a 5-inch black-and-white video monitor, a 
digital tape memory system capable of storing 200K of pro- 
grams and a 4-inch thermal printer that is capable of han- 
dling the standard text and the high resolution graphics of 
the HP-85, The best thing about this computer system is that 
everything is built into a single unit. There's no intercon- 
necting cables, no fuss; just plug the 20-pound unit into a 1 10- 
volt outlet and it's ready to go. 

High-resolution graphics offered 

Graphics is a powerful tool offered by the HP-85 that 
makes the computer quite attractive. In the alphanumeric 
mode, the display will present the program, data, system 
commands, and results. Tap a key to enter the graphics 
mode, and the raw data is converted into a meaningful graph. 
Press another key, and a hard-copy version of the graph is 
reproduced on the built-in thermal printer. When switching 
from the alphanumeric mode to the graphics mode, the 
information that is on the screen is not lost, but stored in a 
buffer. There are two separate buffers, one for the alpha- 
numeric mode and one for the graphics mode. 

In the high-resolution graphics mode it is possible to dis- 
play up to 50,000 dots arranged as a 256- wide x 1 92-high 
matrix. To help you draw your graphics, 16 special com- 
mands are available. They make it possible to draw, erase, 
and redraw tines, position labels or axes anywhere on the 
screen, scale the axes, locate their origin, etc. Because the 
resolution in the graphics mode is so good, and individual 
dots on the screen can be accessed, it is possible to design 
special symbols, logos, or character fonts to display on the 
screen. Thus it should be possible to produce text in Greek, 
Russian, Hebrew, Arabic, and a host of other languages using 
special alphabets. 

In the normal text-display mode, data are displayed in 16 
lines of 32 characters each. Another feature of the display is 
that up to 64 lines of text can be held in memory. That means 
that it is possible to have text scroll up and down the screen. 



Data and programs can be entered using the computer's 
92 -key keyboard which is divided into two major sections: a 
numeric keypad and a standard typewriter keyboard. 

Output goes to paper and magnetic tape 

As mentioned earlier, for hardcopy output, the HP-85 has 
a built-in thermal printer. That is a bidirectional printer, 
which means that it's pretty fast; in fact, it can print two 32- 
character lines per second. The printer output is designed to 
permit convenient strip-charting and continuous graphs. 
That is done by rotating the printout on the paper 90 degrees 
from the normal text mode; it means that on the standard X- 
Y axis, graphs in the X-direction can be as long as necessary. 
And, of course, the printer handles the full ASCII character 
set. 

In addition to the built-in printer, the HP-85 also has a 
built-in tape system to which programs can be saved and data 
can be written. That system differs from those used in most 
other persona! computer systems in that it is a carefully 
designed system that includes a special built-in tape trans- 
port with built-in software to manage it. Unlike other tape 
systems available in personal computers, this one includes a 
comprehensive file-management system that maintains a 
catalog of all programs on the tape and does a fast-forward 
search at up to 60 inches-per-second until it finds the file 
requested. Data transfer speed is 10 inches-per-second. 
Also, the direction of the tape movement is controllable by 
software. The total rewind time is 29 seconds for the stan- 
dard 140-foot tape in the data cartridge. 

Each magnetic tape cartridge can hold up to 42 separate 
files for a total of 2 1 OK of data storage or 192K of program 
storage. 

Extended BASIC isn't really 

The programming language that is supplied with the HP-85 
is called Extended BASIC. It is a superset of the standard 
ANSI BASIC, as are many other home computer BASIC'S, 
That widely publicized claim can be misleading, however, 
because it fosters the idea that HP's BASIC is similar to all 
the other BASIC'S, when it really isn't. In fact, ANSI's stan- 
dard does not cover a lot of things, so two BASIC'S can 
claim to be ANSI compatible and still be incompatible with 
each other. 

One area where that shows up is in the handling of strings. 
Unlike Microsoft BASIC, which is the real de facto standard 
in personal microcomputers, HP BASIC does not allow for 
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string arrays. For example, when the following statement is 
encountered in HP BASIC: 

A$(l,l) 

it merely refers to a single character, while in Microsoft 
BASIC tt refers to an entire string of characters. 

Another drawback of HP BASIC is that it doesn't have the 
BASIC commands PEEK and POKE in it. Those are in vir- 
tually all other personal -computer BASIC'S with excep- 
tion of the BASIC used in Texas Instruments' 9914 computer. 

A nice element that is included in HP BASIC is a protec- 
tion feature that should have been included in other BASIC'S 
as well. There are four levels of security built in, which can 
protect the program from being listed, edited, duplicated, ap- 
pearing in the catalog, or being written over. At level 0, the 
program cannot be listed or edited; at level I, it also cannot be 
duplicated; at level 2, the program cannot be overwritten; 
and at level 3 , you get all of the others plus the fact that the 
program's name is not shown in the catalog listing of all the 
programs on the tape. 

Non-standard processor used 

The heart of the HP-85 is not the Z80, 8080, or even the 
6502, but a special NMOS microprocessor that was custom- 
built for Hewlett-Packard. Unlike other 8-bit microproces- 
sors, which can only access a maximum of 64K bytes of 
memory, this one accesses up to 1 12K bytes of memory. The 
basic HP-85 comes with 16K of random-access memory 
(RAM) and 32K of read-only memory (ROM). The RAM 
capabilities can be expanded to a total of 32K of RAM. The 
amount of ROM available to the system can be expanded to 
80K in increments of 8K to give it programming and operating- 
system capabilities. That is done by adding up to 6 modules 
to plug-in slots. Each of those modules contain 8K of ROM. 

The basic computer also comes with an internal clock and 
programmable timers that make it possible to time events and 
control processes. It also has a built-in programmable beeper 
that has a fixed frequency but a variable duration. One of the 
best things about the HP-85 is its well-written, detailed, 350- 
page owner's manual. 

Beware of these drawbacks 

While on the surface the HP-85 seems to be a good buy 
for the money, there are things that you ought to be aware of 
before you consider purchasing one. First of all, at $3250, 
the HP-85 is about S 1000 more expensive than an equivalent 
Apple or PET system; and if you are considering adding on 
two floppy-disk drives and an external impact printer, then 
the balance really falls in favor of other home computers. 
The reason is that a dual floppy system with an external 




EXPANSION ANO I/O modules plug Into rear of HP-85 

printer will cost about $6000, at least twice the price of other 
personal-computer systems. Another serious drawback 
is that there is no interface to machine language available. 
There are no PEEK or POKE statements in HP BASIC so it 
is not possible to access machine-language routines through 
BASIC. In addition, there is no way that a user can write his 
own programs in machine language. When the computer 
was introduced, HP was asked if there was an assembler/ 
editor available for the computer. The answer was, "No." 
But even if one did become available at some future date, 
because the microprocessor is a custom-designed chip, the 
instruction set would probably also be unique, requiring a 
special effort to learn and understand it. 

Another minus for the HP-85 is that is has no way of stor- 
ing graphic images permanently in machine-readable form. 
If you compose a picture on the screen manually, there is no 
way for you to store that picture on tape for future use, other 
than to figure out a way to write a program that will do what 
you just did by hand. The reason for that is that the screen 
display is not memory-mapped. That means that unlike all 
other personal computers, where the screen is simply an 
extension of the ordinary RAM and addressable on a byte- 
by-byte basis, the display RAM in this computer is not ad- 
dressable by the microprocessor. 

Can you afford $16 for a blank tape cartridge? 

If you do not mind paying $18 for a blank tape cartridge, 
then the HP-85 is for you, because that is exactly how much 
it will cost to buy one that is compatible with the HP-85 tape 
drive. And you only get that price if you buy five at a time. If 
you buy fewer, the price goes up even higher. Even worse than 
that is the fact that any "canned" (ready-to-run) software that 
you purchase for the HP-85 will cost considerably more than 
the same software that is available for other machines. The 
reason is again the expensive data cartridge and the lack of 
any commercial duplicators that can handle that particular 
cartridge. For example, HP offers a circuit-analysis program 
for S95. A similar, if not better, program is offered by Hayden 
Book Company for the Apple, PET, and TRS-80 microcom- 
puters for only $24.95. The same is true of many of the other 
packages that Hewlett-Packard offers. If they were being 
made available on other home computers the price would 
probably be 60-70% cheaper. 

All-in-all, the HP-85 is not a big bargain. But there will 
always be people around who will buy anything that has an 
HP label on it. R-E 
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ONE OF THE MOST SIGNIFICANT PAPERS 

presented at the last fall's IEEE Chicago 
consumer-electronics conference was the 
description of a practical baseband comb 
filter for television receivers built around 
a charge- coupled device (CCD). It is the 
first high-volume application of a CCD, 
and as one of the paper's authors stated, 
to the surprise of some skeptics, that it is 
in the showroom today. 

Figure 1 shows the system block dia- 
gram that includes a one-horizontal-line 
CCD delay element. The rationale behind 
comb filters in television receivers is the 
improvement it brings to the separation 
between luminance and chrominance sig- 
nals. Color television theory is based on 
the fact that luminance signals occur in 
bands peaked at harmonics of the hori- 
zontal scan rate, so that the chroma infor- 
mation can be sandwiched between the 
luminance spectral components. Howev- 
er, due to practical limitations, primarily 
the inability of conventional circuitry to 
filter the intermingled signals properly, 
luminance bandwidth must be reduced 
and effects known as "dot crawl" and 
"cross color" persist. You have, no doubt, 
observed those imperfections in certain 
types of video signals such as a striped 
suit and 45-degree edges. 

The comb filter is a transverse filter 
that has a comb-like frequency response, 



Charge-coupled devices are now being used to produce dra- 
matic improvements in TV-picture resolution. 



ideal for separating the chroma and lumi- 
nance signals. RCA carries the idea fur- 
ther by using a metal -oxide-semi conduc- 
tor (MOS) charge-coupled device that 
can operate from DC to over four mega- 
hertz — a reasonably priced L-C delay 
line cannot match CCD performance. 

An interesting aspect of the problem 
that the RCA system has specifically 
addressed is vertical resolution. Since the 
comb-filter technique adds signals to- 
gether after a one-horizontal-line delay, 
the signals contained on adjacent hori- 
zontal lines tend to merge, reducing the 
distinction between lines. This results in a 
reduction in vertical resolution. If noth- 
ing were done about that loss of vertical 
information, the increase in horizontal 
resolution produced by a comb-filter sys- 
tem would be accompanied by a self- 
defeating vertical "smear." 

The block diagram shown in Fig. 1 
includes several components for improv- 
ing vertical resolution. These components 
include: a vertical detail low-pass filter, a 
nonlinear amplifier, a vertical-peaking 
low-pass filter, and a restoration low-pass 
filter. The system design introduces a 
concept of vertical peaking not much dif- 
ferent in concept than the traditional idea 
of horizontal peaking. The vertical -peak- 
ing circuit must restore vertical resolu- 
tion without overpeaking that would ex- 
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FIG. 1— CCD COMB FILTER includes vertical-peaking circuit* to improve vertical resolution 



JTUDE 

FREQUENCY 
FIG. 2— FREQUENCY RESPONSE of vertically- 
peaked luminance signal. 



aggerate the effects of noise, co-channel 
interference and alternate line set-up 
variations. The nonlinear amplifier pro- 
duces a dead spot in the peaking output 
during a 5-IRE unit portion of the chro- 
ma signal. The luminance signal is com- 
bined with the band-limited chroma sig- 
nal or vertical-detail signal, producing the 
response shown in Fig, 2. Addition of the 
vertical-detail signal and the band-limited 
chrominance signal enchances the verti- 
cal transitions. Chrominance null depths 
are approximately 40 dB over a frequency 
range of 3.08 to 4.08 MHz, and lumi- 
nance nulls are on the order of 30 dB over 
the same frequency range. 

Shielding reduces radiation from the 
switched 10.74 MHz clock signal. The 
clock is generated by limiting the 3.58 
MHz chroma subcarrier oscillator output 
to produce harmonics and then extracting 
the third harmonic component with an 
L-C filter. The NMOS CCD is mounted 
in a 24-pin plastic DIP that contains the 
comb filter and the necessary clock logic 
and driver circuitry. It also has an AC- 
coupled high impedance video input, 
buffered combed luminance, combed 
chrominance, and vertical detail outputs. 

This new approach results in a picture 
that has horizonal resolution greater than 
330 lines compared to the 260-line reso- 
lution of previous receivers. 

Without comb filtering, the luminance 
is typically rolled off at 3 MHz with a 
rejection trap at the 3.58 MHz subcarrier 
frequency in order to minimize dot-crawl 
patterns. The chroma signal is also band- 
limited to about 500 kHz on each side of 
the subcarrier. 

The CCD system is used in RCA's 
1980 19-and 25-inch Limited Edition 
Color Trak models. R-E 
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IN RECENT YEARS, MANY AUDIO EXPERTS AS 
well as audio enthusiasts have begun to realize 
the importance of a proper interface between a 
phono cartridge and the pickup arm in which it 
is installed. Yet, traditionally, most turntable 
systems are supplied without a cartridge, leav- 
ing it pretty much up to the purchaser or the 
audio salesperson to recommend suitable car- 
tridges for use with a given system. Often, the 
turntable/pickup arm combination ends up 
unable to provide its optimum performance 
because of an improper selection of the phono 
cartridge. 

White Dual's model 606 turntable (as well 
as their other models) can, of course, be pur- 
chased without a cartridge, the company 
makes this model available with an installed 
Ortofon model ULM 55E phono cartridge. 
ULM stands for Mtra-Low-Afass, and is the 
abbreviation that is used to describe this ultra- 
lightweight cartridge as well as Dual's com- 
pletely redesigned pickup arm. 

The model 606 shown in Fig. 1, is a single- 
play turntable system with semi-automatic fea- 
tures. Movement of the arm away from its rest 
post and towards the outer diameter of the 
turntable platter turns on the direct -drive mo- 
tor and illuminates the strobe light that shines 
upon a series of metal dots located on the verti- 
cal rim of the platter. Alongside the front of 
the pickup arm is a cueing lever that, when 
activated, gently lowers the arm into playing 
position. Although movement of the arm to the 
correct position must be done manually, a set- 
down location aid in the form of an easily felt 



detent is provided for correct positioning of the 
arm for 12-inch and 7-inch records. If that 
feature is not desired (as. for example, when 
seeking other pionts in a record), the detent 
feature can be turned off by means of a 
knurled knob located immediately behind the 
cueing lever. Farther towards the rear of the 
unit, near the pickup-arm pivot assembly but 
mounted on the baseplate of the system, is an 
anti-skate adjustment control, calibrated sepa- 
rately for use with either conical- or elliptical- 
ly- shaped styli. 

At the front left corner of the turntable are a 
speed selector knob and a pitch control knob. 
Since the direct-drive motor of the model 606 
is electronically driven, speed change and 
adjustment are also purely electronic and 
involve no mechanical linkages. The direct- 
drive motor used in this turntable is a high- 
torque DC servo type. The speed-monitoring 
system uses a CMOS regulator circuit and an 
integral frequency generator thai, in effect, 
checks speed consistency 120 limes during 
each revolution of the platter. 

As for the ULM pickup-arm of the model 
606, it is a refined and redesigned version of 
Dual's highly respected straight-line tubular 
arm with four- point gyroscopic gimbal suspen- 
sion. Its vernier-adjustable counterweight es- 
tablishes zero-balance first, and then a tem- 
pered flat-wound spring applies tracking force 
directly at the pivot point without altering 
effective mass of the arm/cartridge combina- 
tion. A cross-sectional view of the pivot system 
is shown in Fig. 2. 



MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Turntable System: 

Platter diameter: 12". Platter Weight: 3.08 lbs. Available Speeds: 33 'A and 45 rpm. 
Time To Reach Rated Speed (33 '/, rpm): 2 to 2.5 seconds. Pitch Control Range: 10%. 
Strobe Sensitivity for 0.1% Speed Deviation (at 60 Hz): 7.2 divisions per minute. 
Wow-and-Flutter: 0.05% unweighted; 0.03% WRMS. Rumble: (Dfn-A unweighted}: 50 
dB; (Din-B weighted): 75 dB. Pickup Arm Length: 8.7". Offset Angle: 24.07 degrees. 
Tangential Tracking Error: 0.16 degrees/ centimeter. Pickup Arm Bearing Friction: 
(vertical): 7 mg.; (horizontal): 15 gm. Tracking Force Range: to 3 grams. Overall 
Dimensions: (base): 16 Y, wide X 3.5 high X 14 '/a inches deep; (with dust cover): 5.18 
Inches high. 

ULM 55-E Cartridge (optionally supplied): 

Weight: 2.5 grams (including bracket & hardware). Stylus Shape: blradial, 6X18 nm. 
Tip Mass: 0.35 mg. Frequency Response: 10 Hz to 25 kHz. Output Voltage at 1 kHz 
per cm/sec: 0.7 mV or greater. Channel Separation at 1 kHz: greater than 25 dB. 
Channel Balance at 1 kHz: less than 1.5 dB. Static Vertical Compliance: 30 ( im/mN. 
Dynamic Lateral Compliance: 25 prrt/mN. Recommended Tracking Force: 1.0 to 1.75 
grams. Vortical Tracking Angle: 20 degrees. Recommended Load Resistance: 
47,000 ohms. Recommended Load Capacitance: 400 pF 
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As we mentioned earlier, the combination of 
a low- mass pickup arm and an ultra- low weight 
cartridge adds up to a higher natural resonance 
point that lies above the region of maximum 
warp- frequency typically found on records — 
above 8 Hz and below 1 2 Hz. However, merely 
moving up the frequency of resonance does not 
in itself necessarily reduce the amplitude of 
that resonance. 

Dual's solution to the problem is a mechani- 
cal anti-resonance filter housed in the pickup- 
arm counterweight. That filter is tuned broad- 
ly to the range of resonant frequencies that are 
to be damped. The owner's manual supplies a 
list of some popular cartridges and indicates 
the setting that should be selected on a mov- 
able calibrated knurled ring located at the 
front of the counterweight, based upon car- 
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tridge mass and compliance. In the case of the 
supplied Orlofon ULM 55E cartridge, that 
setting was 12.5. In use, the mechanical filter 
vibrates out-of-phase with the resonance, par- 
tially cancelling it out. According to Dual, 
addition of the filtering system typically re- 
duces the amplitude of arm resonance by 
around 20%, while in the case of an arm 
equipped with a mating Ortofon ULM car- 
tridge, amplitude of resonance ends up about 
50% lower than it would be with a conventional 
cartridge and without Ihe filter. A detailed 
partial cross-section view of the counterweight 
to illustrate the built-in mechanical anti-reso- 
nance filter, is shown in Fig. 3. 




TABLE I 
RADIO-ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Oust (United Audio) 

TURNTABLE SYSTEM MEASUREMENTS 



1- enc 



PERFORMANCE CHARACTERISTICS 
Wow-and-flutter (% WRMS) 
Rumble, unweighted {dB) 
Rumble, (Din weighted S) (dB) 
Speed accuracy (%) 

Speed adjustment range (± %] 

Speed build-up time (rotations) 

COMPONENT MATCHING CHARACTERISTICS 

Tracking force range ( to . grams) 

Antl-skatlng force range ( to . grams) 

Available speeds (RPM) 

Drive system 

Motor type 

Power requirements 

MISCELLANEOUS EVALUATIONS 
Adequacy of controls 
Automatic Features, performance 
Speed stability 
Vertical tone arm friction 
Lateral tone arm friction 
Qualify of construction 

OVERALL TURNTABLE SYSTEM RATING 



R-E 

Measurements 
0.025 
52 
75 
Strobe, adjustable 
4.5 
0.6 

to 3.0 
to 3.0 
33 Va, 45 
Direct drive 
DC Servo 
120V, 50/60HZ. 2 W 



Model 606 



R-E 

Evaluation 
Superb 

Excellent 

Superb 

N/A 

Excellent 

Excellent 



Excellent 
Superb 

Excellent 
Superb 

Excellent 
Superb 

Excellent 




Since the unit we tested was supplied with 
the Ortofon ULM cartridge, a word is in order 
concerning this unusual pickup. Originally 
introduced by Ortofon as the models LM-30 
and LM-20, the new low -mass cartridge quick- 
ly became known as the Concorde 30 and Con- 
corde 20 because of its distinctive appearance 
that resembles the tilted-down nose of that 
supersonic aircraft. In addition to ils ultra-low 
mass of just 2.5 grams (which accounts for ils 
improved low-frequency reproduction), the 
stylus tip mass has also been reduced, and the 
lower the mass of the stylus tip, the more accu- 
rately it can track transient signals in the treble 
range. The cantilever of the cartridge is con- 
structed of a hardened aluminum alloy with an 
external diameter of 0.45 mm and a wall thick- 
ness of only 0.035 mm. 

The cartridge itself is a moving-iron type, 
based upon the variable-magnetic-shunt prin- 
ciple (VMS) upon which Ortofon holds world 
patents. Orlofon claims to have improved the 
magnetic circuit of the design to provide suffi- 
cient output voltage to drive all modern ampli- 
fiers or preamplifiers despite the miniaturiza- 
tion of its coils and cantilever. 



TABLE 2 
RADIO-ELECTRONICS PRODUCT TEST REPORT 



Manufacturer: Orlofon 



Model: ULM- 



PHONOGRAPH CARTRIDGE MEASUREMENTS 



FREQUENCY RESPONSE (H-kHl, ± dB) 

STEREO SEPARATION 

Separation, 1 kHz (dB) 
Separation, 10 kHz (dB) 
Separation, 30 kHz (dB) 

CHANNEL BALANCE, 1 kHz (dB) 

TRACK ABILITY MEASUREMENTS 
Stylus velocity at 1 kHz (cm /sec) 
Stylus velocity at 10 kHz (cm/sec) 

COMPONENT MATCHING CHARACTERISTICS 

Output level, 1 kHz, 3.54 cm/sec (mV) 
Optimum load Impedance (ohms) 

Tracking force range ( to grams) 

Cartridge weight (grams) 

OVERALL PHONO CARTRIDGE RATING 



R-E R-E 

Measurements Evaluation 

10-20. 2.0 See Fig. 5 Excellent 



28.0 
24.0 
N/A 


Very good 

Very good 

N/A 


0.5 


Excellent 


Better than 40 
Better than 30 


Superb 
Superb 


4.0 

47K(400pF) 

1.0 to 1.75 

2.5 






Excellent 




A closeup view of the Ortofon ULM car- 
tridge mounted in the lightweight headshell of 
the Dual model 606 is shown in Fig. 4. While 
the headshell of the arm is permanently affixed 
to the arm itself, the cartridge can be easily 
removed and, if desired, other cartridges hav- 
ing standard 'A-inch mounting centers can be 



used and mounted with the aid of the hardware 
supplied. In addition, a stylus-orientation 
gauge is supplied separately to precisely align 
the stylus tip of an alternate cartridge. If heavi- 
er cartridges than the Ortofon are used (and 
that means just about any other cartridge), it is 
necessary to add weights (which are supplied 
in the included bag of accessories) to the 
counterweight so that static zero- balancing of 
the pickup arm can still be accomplished. 

Lab Measurements 

Table I lists the results of our lab measure- 
ments of the turntable, while in Table 2 we 
have summarized our findings with respect to 
the optional Ortofon cartridge. Wow-and-flut- 
ter was extremely low, measuring even a bit 
less than the 0.03% WRMS specified by the 
manufacturer. As for rumble content, the 75 
dB reading obtained for weighted (Din B) 
rumble was surpassed in the past only by turn- 
tables costing nearly three times as much as 
the Dual 606. Once set by means of the pitch 
control, the strobe markings remained "sta- 
tionary" for the better part of two hours; the 



time required to complete all of our measure- 
ments. Correct speed, from a non-rotating con- 
dition, was reached by the platter in just over 
1 .0 seconds, as opposed to the 2.0 to 2.5 sec- 
onds claimed by Dual while pitch-adjustment 
range measured 9.0%, just a bit less than the 
10% claimed. 
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Frequency response of the ULM cartridge is 
plotted from 20 Hz to 20 kHz (the available 
frequencies on our test record) in Fig. 5. To 
obtain that response, we had to add about 200 
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pF of external capacitance at the input jacks of 
our reference phono preamp, since the total 
cable capacitance of the model 606 was only 
150 pF per channel. Failure to add that addi- 
tional capacitance would have resulted in a 
somewhat higher positive peak in the response 
curve at around 15 to 16 kHz. We can, of 
course, understand why Dual elected not to 
incorporate, the extra capacitance {or to use 
higher capacitance audio cables) since, after 
all, the model 606 can be used with many other 
cartridges, some of which would have a severe 
high-frequency attenuation if they were 
"loaded" with 400 pF of capacitance at their 
output terminals. 

In examining Table 2 you will note that 
results for trackability both use the phrase 
"better than" (40 cm-per-sec for mid-frequen- 
cies; 30 cm-per-sec for high frequencies). That 
is because those figures represent the greatest 
velocities supplied in the trackability test 
record (Shure TTR-103) that we used for our 
tests. At those high velocities, the cartridge 
was still tracking perfectly, so the presumption 
is that we might have been able to achieve 
proper tracking at even higher velocities. In 
that respect, however, it should be noted that 
we had to adjust the anti -skating control so 
that it was set to a reading of 1 ,0 gram, even 
though our tests were conducted at a down- 
ward-tracking force of 1.5 grams. It is not 
unusual to find that anti-skating calibration is 
not precisely accurate on turntable systems 
and this critical adjustment should really be 
made under actual listening conditions, prefer- 
ably with a test record such as the one we used. 
Even if such a test record is unavailable, it is 
often possible to achieve a correct anti-skate 
setting by listening critically to very heavily 
recorded passages of a musical record and not- 
ing any breakup. Sometimes, an adjustment of 
as little as 0,5 grams (of the anti-skate calibra- 
tion indicator) can make the difference be- 
tween adequate tracking of such passages and 
inability to track them properly. 

Summary 

Our overall product analysis together with 
our summary comments about this excellent 
turn table /cart ridge combination will be found 



TABLE 3 
RADIO-ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Oual/Ortofon Model: 606/ULM-55E 

OVERALL PRODUCT ANALYSIS 

Retail price 



Price category 
Price/performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 



$280.00 ($390.00 with optional car- 
tridge! 
Medium 
Superb 
Excellent 
Excellent 
Superb 



Comments: The engineers at Dual seem to have met every remaining problem that has plagued the 
science of record playing in this moderately priced turntable/cartridge combination. 
Frankly, while most aud lop h lies prefer to choose their own phono cartridges when 
purchasing a record-playing system, it would be counterproductive In our view to 
purchase the 606 with anything but the ultra-low-mass Ortofon cartridge for which it 
was so obviously intended. With a total effective mass (Including the 2.5 gram car- 
tridge) of only 8 grams, overall pickup-arm /cartridge low-frequency response is 
pushed up to around 10 Hz, well above the region of maximum warp-frequencies and 
nicely below the lowest frequency of recorded sound. Furthermore, the unique anti- 
resonance filters incorporated in Dual's pick-up arm counterweight reduce the ampli- 
tude of this resonance to levels which permit positive tracking of the grooves of even 
badly warped records. In our listening tests It was clear that harmonic and intermodu- 
latlon distortion levels had been suppressed to virtually inaudible levels, even when 
listening to pure-tone signals from test records which had previously yielded clearly 
perceptible distortion levels. 

The suspension system used for the baseplate of the 606 is also excellent, as 
evidenced by our ability to bring the system into close proximity with the loudspeakers 
while playing music at very loud levels. Properly positioned (away from the speakers) 
the 60S was virtually impervious to any form of acoustic feedback, either airborne or 
mechanically induced. 

In terms of performance, the Dual model 60S has all the refinements of that compa- 
ny's higher-priced models 622ot 650RC, the chief difference being that the 622 offers 
automatic start and repeat-play while the 650RC offers wireless remote control of start 
and cue functions. Thus, if you are seeking pure performance and are willing to set 
down the pickup arm (by means of the cueing lever) at the right position in the record, 
the 606 represents the best value of these three turntable offerings from Dual. Every- 
thing about this fine turntable system smacks of precision mechanical craftsmanship 
and. judging from Its construction, this system should perform in a trouble-free man- 
ner for many years to come. In our opinion, the Dual 606 with Its Ortofon cartridge 
rates an Excellent R.E.A.L rating, bordering on Superb. 



in Table 3. Both in terms of lab measurement 
and extensive listening tests, the Dual mode! 
606 performed in a most exemplary manner. If 
you own, or plan to own, some of the new 
direct-to-disc or digitally-mastered records, 
turntables such as this new Dual 606 come not 
a moment too soon, for such records are more 
demanding of a turntable/cartridge system 



than anything you have previously played. We 
were unable to find any records of either type 
which posed problems for this combination of 
turntable and cartridge. Considering its price, 
performance and sound quality, we would 
therefore assign a R.E.A.L. rating of Excellent 
bordering on supurb, to this moderately priced 
combination. R-E 
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Op-amps 

Harris Semiconductor has new HA- 
5100 and HA-5110 BIFET operational 
amplifiers produced using laser trimming 
methods to keep input offsets under 1.5 
millivolts. In many applications external 
offset reduction components arc unneces- 
sary. Gain-bandwith product is 80 MHz 
and settling time is under 2 microseconds 
to 0.1% for a 10- vol l output step. 

Harris claims the HA- 5 190 to be the 
industry's first true op-amp with perfor- 
mance previously available only in hybrid 
and modular devices. Slew rate is 200 
volts-per-microsecond and settling time 
70 nanoseconds within 0.1% for a 5-volt 
output step. Gain- band width product is 
150 MHz, full power bandwidth 6.5 
MHz and input offset 5 millivolts. Those 
devices use the proprietary Dielectric Iso- 
lation process in which an insulating layer 
of silicon dioxide surrounds the bottom 



and sides of each active area to eliminate 
parasitic and performance- robbing leak- 
age paths. Harris Semiconductor Group, 
P.O. Box 883, Melbourne, FL 32901. 

GPIB transceiver 

Motorola has released the first octal 
GPIB bi-directional transceiver conform- 
ing to the IEEE 488- 1 975 instrument bus 
standard. Only two devices are necessary 
toimpiement the 16-line bus, in compari- 
son to the four circuits necessary using 
previously available quad transceivers. 

The MC3447P octal transceiver uses 
no external logic parts in most applica- 
tions. The device has eight driver/ receiv- 
er pairs. The bi-directional paths are acti- 
vated in one direction at a time with the 
unused device put into a high-impedance 
open state. The plastic version of the 
MC3447P is priced al $3 each in hundred 
quantities. Motorola Semiconductor 



Products Inc., P.O. Box 20912, Phoenix, 
AZ 85036. 

Bucket brigade devices 

The BBD3009 is a low-noise 256-stage 
Bucket Brigade Device (BBD) that has 
delay times between 0.54 and 12.8 milli- 
seconds. Typical insertion loss is dB and 
S/N about 88 dB. The BBD3009's clock 
frequency range is from 10 kHz to 200 
kHz. The device is useful in reverbera- 
tion, vibrator chorus, phaser/fianger ef- 
fects, and audio signal delay applications 
in telephone and voice communication 
systems. Volume price is $2.75 each. 

Panasonic has aiso announced the 
BBD3008, a 2048 stage BBD with delays 
up to 104.8 milliseconds and 78 dB S/N. 
Quantity prices are $14.95 each. Pana- 
sonic Electronic Components Division, 
One Panasonic Way, Secaucus, NJ 
07094. R-E 



Hand-held computer power is here! 

An autoranging DMM breakthrough 
from B&KPRECISION. 



B&K-PRECISION's new microcomputer 
controlled Model 2845 is a major advance 
in digital multimeter technology. At a price 
comparable to ordinary manually operated 
units the 2845 brings microcomputer intel- 
ligence to a handheld portable DMM. 
When applied to a circuit, its computer 
selects the range providing maximum 
resolution without the slow "hunting" 
action characteristic of many bench-type 
autoranging DMM 's. 

The 2845 is certainly the most user 
oriented hand- held DMM available. 
No other DMM can match its speed and 
simplicity of operation. With tilt stand, 
large display and optional AC power 
adapter, it becomes a remarkable inex- 
pensive bench DMM. 



• Microcomputer autoranging speeds 
operation and stabilizes readings 

• Auto-skip program for best resolution in 
least time 

• Easiest, fastest-to-use DMM available 

• 0.1% basic DC accuracy 

• 3!4 digit, 0.5" LCD display 

• Continuity test "beeper" 

• Range-lock, holds selected range 

• Measures AC/DC voltage; AC/ DC current; 
resistance 

• Meets tough ILL. 1244 
safety standards 



\\ ;d Lib k- for immediate delivery 
from your local distributor. Call 
toll-free 800-621-4627 for additional 
information and (he name of your 
local distributor. 



SfLPRECISION 



DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 • 312/889-9087 

Intl. Sis.. 6160 W. Cortland St., Chicago, IL 60635 
Canadian Sales; Atlas Eleclronics, Ontario 
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One-Stop Component Center 
AUTHORIZED DISTRIBUTORS 
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Anchorage 


The Electronic Company 
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Heathkit Eiectronk Center 




Anchorage 


TV Men 


Columbus 
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Milan 


CJeS Electronic* Mart Ltd. 


PaOil 


Pvnona! Computer Corporation 




ARIZONA 
Flagstaff 
Green Valley 


Jim's Audio Si Stereo Repair 
Radio Shack 
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HAWAII 
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Mt Pleasant 


Olson Electronks 


Philadelphia 

Philadelphia 
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Resco Electronics 

Stevens Electronic* 




Honolulu 
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H.R. Electronics 
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Honolulu 


Integrated Orc-utS Supply 
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tflilea Radio Supply 


Pittsburgh 
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Tucson 


Electronic City 
Yum j Electronics 


Wailuku 
IDAHO 
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Fvntijc Electronic Supply 
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Pittsburgh 
Wilkes Barre 
York 


South Hills Electronks 

Hemline Electronks 

G,Y,C. Company 




ARKANSAS 




Boise 


Custom EletttOiriCt 


Saginaw 


Electronic Marl 




Little Rock 
CALIFORNIA 


Southern Electronics Co, 


Catdwttt 
ILLINOIS 


A-Gem Supply Inc. 


St. Claitt- ShOflea 


Bell Electronks 
Heath Customer Center 


RHODE ISLAr< 

Cranston 


to 






St. Joseph 


Jahbour Electronics City 




Anaheim 


Heath/fit Electronic Center 


Ctrbondele 


P/Cki Electronict 


Taylor 


Electronic World 


Pewtucket 


JattoOur Electronics City 




Anaheim 


ft.F. Electronics 


Chicago 
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Coast Electronics 


Chicago 


Of son Electronics 
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TENNESSEE 
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Amco Electronics 
Jay-Kern Electronics 
Ai Lasher Electronics 
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' Hetthkit Electronic Cenret 


Cooktville 

Knokvilte 


Wagnon's Stereo Center 

Shield* Electronics Supply Inc. 

Bluff City Electronics 




Berkeley 


GrOvetend 


MOy*r EitCtrv.i.zi 


MopMffHVi 


Memphft 




Buena Park 
Buena Perk 


ford Electronics 
SJ. EltCtrOniCS 


Mount Prospect Trt-Sta l* Etectronk Corp. r 


, i Minneapolis 

' St. Paul 


Pet Electronics 

— ■ Mpathk/t Electronic Center 


Memphis 
Memphis 
IVaahville 


Sere Rot* & Spencer Electronks 

Warren Radio Company 

Eddie Warner's Parts Company 




Cttula Viftt 


Lion Electronics 


Peoria 


Computer Land bf Peoria 




Niewtrba Electronics inc. 




Covins 


GAH Etec tronks 


Peoria 


Warttn Radio Co 


MISSISSIPPI 




Nashville 


Etectre Distributing Co- 




Cypma 


SCR Electronics 


Rockfotd 


Computer Start Of Roektofd 


JaCksun 


Ellington Eteclrontc Supply 


Oakridge 


Netionei Electronics 




I :■--•■■-- Peredyme Consumer Electronics 


Scheumoufg 


Djn domain o> Schm/maufg 


MUpUril 




Tutlahoma 


HAH Electronks Co. Inc. 




Fonten* 


Fontana Electronics 


Skokle 


L.-'ipute Computer 


Bridieion 


Forty the Computer* 


TEXAS 






Fresno 


Electronic Brain 


Vllle Perk 


Melvin Elfcttomci 


Bf Do/ecfo Spring.* Beckntan tiectronks 


Beaumont 


Electro-Hut 




Fresno 


Sparky Electronks 


INDIANA 




Ftonsaiat 


Cttnuiu iw Coun try 


Brownsville 


George's Electronic* Mart 




Gfendile 


Eagle Electronics 


Bkomingt'oa 


Stansiftt Radio Co Inc. 


St Louis Computer Ccuof^ fOpwntown} 


Defies 


Heathkit Electronic Center 




Goleta 


Bill's Stereo 


Chesterton 


Chetterton Electronic* 


MONTANA 




Dallas 


Ram Micro Syr/ems 




Hall Moon Bey 


Radio Shack 


East Chicago 


Aero Electronics Corp. 


Billing* 


Canity Radio Supply 


Fort Worth 


The ingenuity Concept 




Harbor City 


Buff's Electronks 


CnvmBfa. 


Hvtch S Sc Inc. 


Buremetr 


£>ec.t'On<c Service & pist. Inc. 


Garland 


Tinker Tronic* Inc. 




Hawaiian Stratm Carton Electronks 


Gary 


J CalHrnet Electronic Supply 


ij.-f j' Falls 


An* Electronks 


Houston 


Hearhkit Etectrpnk Center 




Hollywood 


Paciiic Radio Exchange 


Indianapolis 


' HeaftMit Electronic Center 


NEBRASKA 




Houston 


interactive Computers 




tnulewood Radiotend/inglewood Electronks 


Munctt 


PrerCtf Electronic* 


Lincoln 


Computer Systems 


Lubbock 


Trice Wholesale Electronict 




LaHabht 


A.3.C. Electronks 


South Bend 


Rjdlo Ditttibutmg fnc. 


Linco In 


ScOtt Electronic Supply Inc. 


Me Allen 


Carlos Frenco Electronics 




La Mesa 


Heathkit Electronic Center 


South Bend 


Teievision Supply Co. 


Norfolk 


Ceeimmt Gun 4 Hobby Sh op 


San Antonio 


Appliance 3 Equipment Co. Inc. 




Lancaster 


Consumer Electronics 


IOWA 




filorth filet w 


Scott Electronic Supply Corp. 


San Antonio 


C*jf Electronks Inc. 




Modesto 


Computer Megk 


Ames 


Electronic Supply Inc. 


Qmatw 


Midwest Computer 


San Antonio 


Heathkit Eiectronk Center 




Modesto 


Ptcifk Radio 


Davenport 


Memory Bank 


Omaha 


Scott Electronic Supply Corp. 


Waco 


LAM Wholesale Electronks 




Man terey 


Zaekit 


Des Moines 


Giffotd Bro\frn Incorporated 


Qnvh* 


Heethkit EhKtruOk Center 


UTAH 






Maria Bey 


Coast Electronics 


Del Moines 


Radio Ttadc Supply Co 


NEVADA 




Midvate 


Heetbkit Etectronk Center 




NetiOnai City 


Willy's Electronics 


KANSAS 




Lam Veaaa 


Centu/y 23 


Pruvo 


Alpine Electronic Supply Co. 




Northridoe 


Pacific Radio Electronics 


Hutchinson 


Hutchinson EhwtronK* 
Electronic Surpksi Sales 


NEW JERSEY 




Sett Lake City 


Best Distributing 




Oceetitidt 


Eiectronk Center 


Kansas City 


Cherry Hill 


The Computer Emporium 


Salt Lake City 


Computerland o f Salt Lake 




Oxnerd 


Dow Radio 


Mission 


Heethkit EhrctrpPk Center 


En$ewoOd 


Rad/omasteri 


VERMONT 






Petmdale 


Radio Shack A.S.C Palmdete 


Saline 


Eftcttontct inc. 


Fair Lawn 


Heathktt Electronic Ctnttr 


Essex Junction 


Lafayette Radio 




PeioAita 


U.S. Electronics 


Wichita 


Amateur Rmdip Eoutpmem Co. 


Ocean 


Heathkit Eiectronk Center 


VIRGINIA 






PetO AitO 


Zeck Electronks 


KENTUCKY 




Pmmauken 


Lalityatie Radio 


A lexendria 


Computers Plus Inc. 




Petedene 


Dow Radio the 


Lexington 


Radio' Electronic Equipment Co. 


Pomplon Lakes 


Computer Corner 


A iexandria 


Heathkit Etectronk Center 




Peso Robtes 


Minion Electronks 


Louitvrlle Peerhs* Elecrrppk Equipment Co. 


Ha/ntey 


Typetttank Ccweipu tcr Start 


Annadale 


Arcade Electronics 




Pomona 


Heathkir Electronic Center 


Richmond 


MadisOn County EfeCtronkt 


Trenton 


Leimyetta Radio Electronks 


Arlington 


Arlington Electronic Wholesalers 




Redding 


Radio Mart 


LOUISIANA 




Vmetami 


Lafayette Radio Electronics 


Bleckibure 


Scotty 't Ftedk & TV Inc. 




Sacramento Calif. Radio A Television Supply 


Baton Rouge 


Darts Etectrontcw Supply Co. 


NEW YORK 




Charlottesville 


Graves Electronks 




Sacramento 


Zaekit 


Baton Rouge 


Menard Efecvonkt tnc 


Alpanv 


Ac tion Audio Inc. 


Falls Church 


Crossroad Electronics 




Satinet 


Saline* Radio 


Baton Rouge 


Petican Electronics 


Albany 


Fort Gtanoe Electronic* 


Hamp ton 


Eiectronk Sales IhC 




Sen Carlos 


JAH Outlet Store 


Kenner 


HeeHtkir Electron* Center 


Albany .H \\ - 


Grayiock Electronks 


Hopewell 


BAG Eiectronk* 




Sen Diego 


Radio Shack A-S.C Mlra Meta 


Lake Charles 


Gulf Power & Controls 


AiTh*h3;.ir 


Heethktt Etectroprc Center 


McLean 


Tyson's Computer Emporium 




Sen Fernendo 


San Fernendo Electronici 


Lake Charle* 


Wholesale Radio S Eofuipmeni 


Butfaln 


Radio Equipment Corp. 


Norfolk 


Avec Electronics Corp. 




Sen FrehcitcO 


Zack Electronics 


New Orltenw 


Win. 3. Alien Supply Co. 


Corxlahd 


Action Audio inc. 


Norfolk 


Priest Etectronk* 




Sen Jose Peninsula Electronic Supply fnc. 


SAftveport 


InijvittiJi Eiectronk Supply 


Er,tt*~ii 


Compute* Tree Inc. 


Portsmouth 


Electronic* Unlimited 




Sen Jote 


United Radio A TV Supply 


MARYLAND 




Itbam 


Action Audio inc. 


Richmond 


Avec Electronics Corp. 




Sen Luit Obispo 


Mid State Etectronk Supply 


Annapotti 


Cc-muutrrs £rc, 


tthaca 


Rad-Tfonks 


Roanoke 


Aw Electronks Corp. 




Sen Rafael 


Electronic* Plus 


Annapolis 


J JMJ4 fUectrantes Irtc 


Jameitouta 


Wm/ren Radio 


Vienna 


Electronic Equipment Bank 




Sente Berbere 


Lombard Electronics 


Baltimore 


American pittrrbutin? CO- 


Jtrtehd 


Heathkit Electronic Center 


Virginia Seech 


Heathkit Etectronk Center 




Santa Cru£ 


Santa Crur Electronics 


Baltimore 


I Ewrytttine EftCtrontC 


Kingston 


Action Audio fnc 


Warrenton 


Radio Shack 




Seme Fa Springs 


Industrial Electronics 


Baltimore 


Hafco Electronic* 


Kkijfttan 


GmyluC*. Electronics 


Woodbridge 


Virginia Mkro Systems 




Seme. Marie 


Cap's CommunkatiOns 


Baltimore 


Tntronic*, Inc. 


Middle ton 


Action Audio Inc. 


WASHINGTON 




Sente Has* 


Electronic* IhC 


Churcttville 


Church ville Ehxtronkl 


Newbuteft 


Actios* Hudio Inc. 


Be lie vue. 


ABC CommunkatiOns 




South Gelt 


Macs Electronics 


Damascus 


DeditSGV* CB 


teew Yotk Ciiy 


' \ Arista Craft 


Everett 


A BC Communkt tions 




South Like Tehot 


Frederick 


Fredetkk Computer* 


New Yotk City 


Dtgibyie Systems Corp. 


Kennewick 


C&J Electronics Inc. 




Sunny v*ie 


Sunnyvale Electronic* 


Glen Burnle 


Raytcto 


New York City 


Yeft Electronics 45 Corp. 


Longview 


Progress Electronks 




Torrance 


SE Electronics 


La Vale 


JAM Electronics 


Orchard Park 


Radio Equipment Corp, 


Moses Leke 


Ron's Electronkt 




TarrenCe 


Torrance Electronks 


Rockvlli* 


Heathk/t Electron,? Center 


wmitttM 


fiction Audio Inc. 


Pasco 


Riverview Etectronk* 




Twin 


A-BAB Electronic* 


Silver Spring; 


. Computet Etc, 


Poujrtkeepsk 


GteyiQCk Eiectronk* 


Rkhland 


C&J Electronks 




Vatleja 


Zaekit 


Towion 


1 -Bei/ntrtilte Etecuon>c Inc. 


North Whlta Pta, 


ns Htathtit Electronic Center 


Seattle 


ABC Communicetioni 




Van -Vs.. ■ ■ ; 


thrifty Electronks Supply fnc 


Tpwton 


Computers Etc, 


Rocheittt 


Heathkit Ettel-'omc Center 
Troian Electronks 


Seattle 


Amateur Radio Supply 




Westminster 


JK Electronics 


Towson 


CompVteer UnHmited 


Tros 


Seattle 


Empire Electronics 




Whittier 


DSS Electronics 


TowtOn 


HfptbM-rt Electronic Center 


Utmga 


Am-Com Ettctronks 


Spokane 


Don's Stereo Centtt 




Whfttfei 


Whittier Electronics Co, 


Wheaion 


Cotnpu ter Crzftirrj 


iftka 


Cm tret' Electronks 


Spokane 


Personal Computers 




Woodland Hill* 


Heathkit Electronic Center 


MASSACHUSETTS 


Wappmvfn 'fa*ii 


i Action Audio inc. 


TaComa 


CAG Electronks 




COLORADO 




Littleton 


Tel-Com Inc 


rVftite P/aio* 


The Computer Corner 


TaComa 


htpfthwest Radio Supply 




Aurora 


Aurora Electronics 


Peabody 


HtetUktt Electronic Center 


NORTH CAROLINA 


WEST VIRGINIA 




Colorado Springs 


Centennial Electronics Inc. 


Pittifietd 


fnitfietd Radio Co. fnc 


Re(c<yh 


Byre Shop o/ Raleigh 


Fairmon t 


IPS Electronic* Inc. 




Denver 


Mt- Coin Distributing Co. 


Waltham 


Computer Mart tntk 


NORTH DAKOTA 


Morgan town 


The Computer Corner 




Denver 


*.t >•:■-£•• World Electronks 


Wetttslty 


Haemkit Etectrottic Centts 


Fargo 


S&S Electronics 


Morgantovm 


Electro Distributing Co. Inc. 




CONNECTICUT 




Wttt Springfield Norbilfs Electrons 


OHIO 




Wheeling 


Lafayette Radio Associate Store 




A KM 


Heathkit Electronics Center 


Worcester 


RM Electronic* toe 


Cincinnati 


Heethktt Electronic Center 


WYOMING 






MwMnwi 


CuttOmiied Computer Systems 


MICHIGAN 




'\ Cincinnati 


Mkro-Sotvtfon 


Chtytnnt 


Computer Concepts 




WertpafX 


Computerworks 


Adfiett 


ESS Electronici Inc. ps 


4ft Cleveland 


Heathkit Electrons Center 








DELAWARE 




Allen Perk 


Electrons Pens Co 




Heethktt Electronic Center 








New Ceftie 


Delaware Amateur Supply 


Ann Arbor 


Wedameyer Ettcirttrtk Supfihy 




T. V. Specialties 








tVtwerk 


Computerland 


Bertie Creek 






Htfrrrj Tech College Bookstore 


CANADA 






Wilmington 


Laraco 


Bay City 


Kind* Dittttbttunt Co, 


Raynoldlbunf 


^iJJniversel Amateur Radio 


Alb*m; 




m 

o 


Wilmington 


Wholes*!* Electronic* Inc. 


Canton 


The- Efactronk Connection 


Toledo 


Hajethki; Elrctron'c. Center 
Warren Radio 


Calgary 


CompuShop Albert* Ltd. 


FLORIDA 




CltWtOfl 


Rtdio Supply & Engineering Co 


Toledo 


□main; 




Cleetwa ter 


AGL Electronics 


Cotdweter 


SA ht Electronkt 


mckhlte 


Amateur Electronic Supply 


Toronto 


HoUte of Computers 


z 


Ft. Lauderdale 


Computers For You 


Detroit 


Heethktt E ieclfOnk Cenn* 


YotifWtCMtT 


flOSs Radio Company 


GUAM 


Marianas Electronks 


o 

DC 

1- 
o 

LU 

_l 

LU 
i 


Ft. Lauderdale 


Lafayette Radio Ettctronkt 


Detroit 


Radio Supply & Erlfitiaefina Go. 


OKLAHOMA 




ENGLAND 




GainatYttte 


Lafayette Rtdio 


Detroit 


S&S Electronics 


Oklahoma C'ly 


Bits. Bytes 6) Micros 


Berkshire 


NewBaar Computing Store 


HlaiaaA 


Heathkit Etectronk Center 


Oxford 


Oxford Sottmejre Cft 


Oklahoma C*iy 


Heathkit Electronic Center 


GUATEMALA 


Electronice Pen-AmerkaPk 


Jacksonville 
Lakeland 


Lareco of Fioride Inc. 
Lakeland Speclelty Electronks 


Can Detroit 
flint 


Heethktt Electrahk Center 


Oklahoma City 


Trice Wholesale Etaotrenks 


PANAMA 
SINGAPORE 


TrOpelcOj. S.A. 


Shand Electronic* fnc. 


OREGON 


Applied Digital System 


Wemt 


Herman Electronic! 


Garden City 


Computer Center 


Albany 


Oregon Ham Sales 


SINGAPORE 


$yt°Tach 


Miami 


N&G Distributors 


Grand ftepidt 


Micro Computer World 


Bea verton 


hlorvec Electronks 


SWEDEN 




Oakland Park 


Lafayette Radio 


Grand Rapidi 


Radio Pert* Inc. 


Corvaltlt 


Zero-Get 


Stockholm 


LSI Electronks MB 


o 


Orlando 


Southeast Mkro-Data Corp. 


Grand Rapids 


TAW Electronics 


Eugene 


Euotne Amateur Radio Supply 


WEST INDIES 




Q 


Pentacola 


Grka Electronkt inc. 


Grand Rapids 


Warren Radio Co. 


Portland 


Portland Radio Supply 


Pont of Spain r 


Trinidad The Hobby Centre 


< 
DC 


For Distributor Information, 


write or | 


>honeJIM-PAK®1 


355 Shorev 


vay Road, Belmont, 


CA 94002 (415) 595-5936 
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CIRCLE 52 ON FREE INFORMATION CARD 



electronic components 



One-Stop Component Center ® 

This is a partial listing of over 500 items 
available from authorized Jim-pak Distributors: 



7W0 
740! 
7404 
74% 
7407 
7408 
7410 
7414 



Wtffl 



TTL 



. 2/.B5 
. 2/.B5 
. 2/. 85 
.2/1.19 
.2/1.19 
. 2/.B9 
. 2/.S5 
.99 



7490 . 
7493 . 
74100. 
74109. 
74121. 
74123. 



nfl^t 



.85 

.85 

. .2.25 

.2/1.19 

. .69 
.99 



2/.S5 
.1.19 



7417 2/1.10 

7420 . . 

7447 . . 

7474 . . 

7475 . . 

7476 . . 

7485 . . 

7486 . . 
7489 . . 



.69 
. .79 
. .69 
. .1.19 
.2/1.19 
. 2.99 



74150 1.95 

741S4 1.95 

74157 99 

74161 1.19 

74164 .1.59 

74174 1.59 

74175 1.49 

74192 1.19 

74193 1.19 

74367 99 

74393 1,95 



POTENTIOMETERS 




2 Watt @ 70-C 

7/8" Slotted Shaft 

Linear Taper 

IK 5K TDK 
25K 50K 100K 
1 Meg 

CMU . . $2,95 




3/4 Watt @ 70"C 
15 Turn Pot. 
Linear Taper 

loon soon 1K 

SK 10K 50K 
10GK 50QK IMeg 

830P..$1.79 



fflff CMOS 



4M0 
4001 
4002 
4006 
4009 
4010 
4011 
4013 
4016 
4017 
4018 
4020 
4023 
4024 
4027 



.69 

.69 

.59 

1.95 

.89 

.85 

.69 

.85 

.85 

1.49 

1.49 

2.19 

.49 

1.29 

.89 



4030 . 

4040 . 

4044 . 

4046 . 

4047 . 

4049 . 

4050 . 

4051 . 
4066 . 

4069 . 

4070 . 

4071 . 
4081 . 
4093 . 
4511 . 



.79 

1.95 

1.39 

2.49 

2.75 

.89 

.89 

1.9E 

1.19 

.79 

.79 

.79 

.69 

1.19 

1.95 



CONNECTORS 



h./w.-'i.ji.jij;. 




DB25P D-Submlniature Plug 3.95 

DB25S D-Subminlature Socket 4.96 

DB51226 Cover for DB25P/S 2.25 

22/44SE P.C, Edge 2.95 

UG8S/U BNC Plug 2.19 

UG89/U BNC Jack 3.95 

UG176/U UHF Adapter .59 

S0239 UHF Panel Recp. 1.49 

PL2S8 UHF Adapter 1.95 

PL259 UHF Plug 1.95 

UG260/U BNC Plug 2.39 

UG1094/U BNC Bulkhead Recp. 1.49 



fflff LINEAR fflffr* 



LM301N. 

LM305H. 

LM307N. 

LM30SN. 

LM309K. 

LM310N. 

LM311N. 

LM317T . 

LM318N. 

LM319N. 

LM320K-5 

LM7906T 

LM7912T 

LM7915T 

LM323K. 

LM324N, 

LM337T. 

LM339N, 



.59 
1.39 
.75 

1.19 
2.25 
2.69 
1.49 
2.29 
2.95 
2.95 
2.25 
1,75 
1.75 
1.75 
5.95 
1.29 
2,29 
1.29 



LM7S05T 
LM7812T 
LM7815T 
LM380N. 
LM384N. 
LM555N. 
LM556N. 
LM565N. 
LM566N. 
LM567N. 
LM723N. 
LM741N. 
LM131QN 
LM14S3N 
LM14B3N 
LM1489N 
LM1800N 
76477N. . 



1.75 
1,75 
1.75 
1.49 
2.49 

,69 
1.49 
1.95 
1.95 
1.79 

.79 

.65 
2.95 

.99 
1.59 
1.59 
4.49 
3.95 




.^1& 



GRAB BAGS 





GB101 
QB102 
GB103 
GB10S 
GB110 
GB113 
GB11S 
GB117 
GBJ20 



Cer. Caos. (100) 2.95 

Mylar Caps. (60) 4.95 

Electro ly tics (60) 4.K 

Tantalums (40) 4.95 

TTL IC'S (50) 4.95 

Asst. LEDS (100) 5.96 

Trimmers (30) 4.95 

Viw Resist. (200) 2.95 

WiW Resist. (2001 2.95 

Slide Switch {25} 3.95 



GB123 
GBI27 
GBI37 
GB139 
GBH0 
GB141 
GBH5 
GB154 
GB162 
GB173 



Heat sinks (30) 
Transisto.-s (100) 
Chokes (50) 
Term. Strips (40) 
Spcr/£tndff(l50) 
Washers (200) 
Lugs (100) 
lS2w Resist. (100) 
7-Seg. Dsplys. (SO) 
3/8" Pots. (100) 



3.95 
3.95 
3.95 

2,55 
2 .55 
2.5S 
2.95 
545 
S.ift 



REGULATED POWER SUPPLY KIT 

*-—- \ — — 

** *. -^" ■ — " 

Uses LM3Q9K. Heat Sink _ 
provided. PC board con- 
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to±5V. ±9Vand + 12V with 
JE205 Adapter. Includescompo- 
nerrts, hardware and instructions. 
3&"x5"x2"H 



JE200 . $14.95 




DESK TOP ENCLOSURES 




DTE-8 (Pictured) $31.95 

OTE-11 (Pictured) 34.95 

DTE-14 36.95 

DTE-HK (Case for JE600) 47.95 

DTE-AK (Case for JE61Q) (Pictured) . . . 52.95 



VIDEO CONTROLLER 




Ideal for all video 
games or remote 
control projects. 
Two mini. pots. 
40K ohm each. 
SPST push button 
control. Five-wire 
connection cable 
5' long. Rugged 
plastic case — 
1J4"H x 2-3/8"W 
x 4-5/16"L 



JVC-40 $5.95 each 



74LSO0. 
74LS02. 
74LS04. 
74 L SOB. 
74LS10. 
74LS14. 
74LS30. 
74LS32. 
74LS3S. 
74L542, 
74LS47. 
74LS48. 
74LS73. 
74LS74. 
74LS75. 
74L585. 
74LSSO. 



LS Schottky 



74LS109 
74 LSI 23 
74LS138 
74LS139 
74LS154 
74LS157 
74LS161 
74LS174 . 
74LS175 
74LS192 . 
74LS193 
74LS221 . 
74LS244 , 
74LS245 . 
74L5367 . 
74LS374 . 
81LS97. , 



. .79 
1.9S 
1.49 
1.49 
2.49 
1.49 
1.79 
1.79 
1.79 
1.89 
1.39 
1.95 
2.49 
3.49 
1.29 
2.49 
2.49 



SOCKETS 



Low Profile 



8 pin LP 

14 pin LP. 
16 pin LP. 

15 pin LP. 

20 pin LP . 
22 Pin LP. 
24 pin LP . 
28 Pin LP . 
36 pin LP . 
40 pin LP . 



2/.59 
2/-69 
. 2/.79 
. 2/. 89 
. 2/. 99 
.2/1.09 
. .79 
. .82 
. .99 
. 1.19 



Wire Wrap 
14 pin WW tin .75 
14 pin WW gold 1.09 
16 pin WW tin .79 
16 pin WW gold 1.19 
24 pin WW gold 1.69 
40 pin WW gold 2.75 
14 p. plug/coverl.29 
16 p. plug/cover 1.39 
24 p. plug/cover 1.95 
+ molex p. /sockets 



DIODES 

N751 . 
N757 . 
NU88, 
N3600. 
N4001. 
N40O4 . 
r J 40 07. 
N4148. 
N4733. 
N4734. 
N4735. 
N4742. 
N4744. 



& TRANSISTORS 

.2/1.19 



2/. 59 
2/.S9 
2.69 
5/.99 
4/. 59 
4/. 69 
4/. 79 
10/. 99 
2/. 69 
2/.69 
2/.S9 
2A69 
2/.69 



2N2219A 

2N2222A 

2N2907A 

2N3055. 

2 N 3772. 

2N3904. 

2N3906. 

2N4401. 

2N4403. 

2N5129. 

2N5139. 

2N5210. 

2N5951. 



2/.S9 
2/.S9 
. ,99 
. 2.25 
. 2/.69 
. 2/.69 
. 2/. 79 
. 2/.T9 
. 2/. 69 
. 2/.69 
. 2A79 
.2/1.29 



CAPACITORS 

Dipped Tantalum ELECTROLYTIC 



lmfd*35V 
.47mfd®3SV 
lmfd#35V 
2.2mfd@25V 
3.3mfd@25V 
4.7mfd@25V 
10mfd@25V 
33mfd@25V 



2/.S9 
2/.B9 
2/.89 
2/1.09 
2/1.19 
2/1.39 
1.19 
3.95 



100V MYLAR 



.OOl-.Olmfd 
.022mfd 
-047mfO 
.lmfd 
.22m td 



4/. 79 

4/.B9 

47.99 

4/1,19 

4/1.29 



lmfd@50V 

4.7mfd@S0V 

lOmfd ®50V 

22mfd®50V 

47mfd£>5QV 

100mfd@SOV 

220m fd MOV 

1000mfd@25V 

2200mfd@16V 

50V CERAMIC 
)0pf-.022mfd 4/.59 
.047mfO 4/. 69 

-lmfd 4/.7S- 



3/.69 

2/.59 

2/.69 

2/. 79 

2/.S9 

.59 

.69 

1.19 

1.39 



MICROPROCESSORS 

ZS0A CPU (4MHz) 14.95 

MC6B00 3 Bit MPU 14.95 

8080A CPU 7,95 

8212 8 Bit I/O Port 3.95 

8216 Bi-Directional Bus Driver 4.49 

2513/2140 Character Generator 12.95 

8T97 Tri-State Hex Buffer 2.25 

AY-5-1013 30K Baud UART 6.95 

AY-5-2376 B8-Key Keyboard Encoder 13.95 

2114-3 4K Static RAM (300ns) 9.49 

MK4116 16K Dynamic RAM (250ns) 9.96 

2708 BK EPROM 10.95 

2716 16K EPROM (+5V) 19.95 



Discount 

ONE 

DOLLAR 

Discount Coupon 

OFFER EXPIRES 

DECEMBER 31, 1980 
Redeemable at 
participating JIM-PAK 
Distributors for SI. 00 
discount on purchases 
of JIM-PAK components 
exceeding $1.00 



J im-pak Coupon 
ESHESSEESEll mnn cnc 




GOOD FOR 

ONE DOLLAR 

DISCOUNT 

on purchase of any 

JIM-PAK PRODUCTS 

at participating Distributors 




ONE DOLLAR 

One Coupon Per Customer 



Mr. Distributor: Jim-Pak 
will accept this coupon 
for one dollar credit 
when returned to us with 
your regular orders. 
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hobby corner 



A call for do-nothing circuits plus a light-panel project and a 
new 3rd hand. earl "doc" savage, K4SDS, hobby editor 
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A TOY THAT ENCOURAGES AND DEMANDS 

the exercise of imagination — such a toy 
would help a child grow; yet it is scarce in 
the marketplace. Fortunately, you can 
make a top-notch entertainer and imagi- 
nation stimulator from the parts resting 
in your junk box (with perhaps a few 
additions). 

Some years ago when my children were 
young, I built an airplane cockpit, and a 
control room of a submarine, and a space- 
ship control room, and a hundred other 
things. It was just a typewriter-size wood- 
en box but when opened, there was a pan- 
el full of dials, switches, lamps, meters 
and counters. When operated in the cor- 
rect combinations, those controls gave 
plenty of action with flashing lights, 
rising and falling meters and even sound. 

For countless hours that box and its 
operators cruised the deepest oceans, 
traveled the roads of the world, flew 
through the fiercest storms, and rocketed 
to the planets and stars. Yet, it did noth- 
ing — so we dubbed it "The Idiot Box." 

My first grandchild appeared on the 
scene last fall and I am planning to haul 
the old idiot box out of the attic and 
refurbish it. As slow as I am, he'll be 
ready to operate the controls by the time f 
get the work completed, Moreoever, I 
don't want to simply clean it up — I want 
to bring it up to the current "state of the 
art." That means IC's and LED's and dig- 
ital readouts and oscillators and so on. 
Let's face it: An idiot box should be a real 
idiot box! So I am trying to dream up all 
kinds of realistic, exciting, do-nothing 
circuits. 

Perhaps you, too, would like to build an 
idiot box for your boy or girl, little sister 
or brother. Let's have a contest for the 
best circuits. The more action and the 
least cost, the better. Send in your cir- 
cuits and we'll print the best ones. Then, 
we can build the best idiot boxes that 
money can not buy! 

Light-panel project 

Our project for this month is a light- 
panel to impress and mystify your 
friends. I am sure you have seen the pan- 
els of flashing lights on Star Trek's Enter- 
prise. They appear in every such control 
room to hit the movie or TV screen. Did 
you know, by the way, that in the old days 
the monster computers had similar light 
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to BCD counts by the 7490 that, in turn, 
feeds the 7447. 

That 7447 decoder/driver switches the 
LED's connected to its outputs in place of 
the usual digital readout segments. This 
design gives an apparent random pattern 
on the LED's. So far, so good — but still 
fairly boring. 
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panels (they provided a means of reading 
the contents of the memory registers). 

Well, now you can have your own to 
stand alone or you can provide it with an 
obvious but dummy connection to your 
computer, TV, radio, audio amp, et ce- 
tera. Then, you will be able to say that its 
function is just about anything! And in 
the building process, you'll learn more 
about IC's. 

The basic circuit for the light panel is 
given in Fig. 1. The circuit is driven by a 
555 oscillator. We have used and dis- 
cussed this clock circuit several times in 
the past. The clock pulses are converted 
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We liven things up by adding a second 
row of LED's as shown in Fig. 2. As you 
see, even more rows can be added. Mount 
the LED's in two separate rows, one 
under the other. In addition, mix up the 
order of the LED's so identical patterns 
of light don'l show up on the rows. 

continued on page 86 



Beck man brings a 
dimension to hand held 
Digital Multimeters 




BECKMAN 



■^CHSSO 




True RMS capability 
at an affordable price 

Now you can measure the exact power content 
of any signal — regardless of waveform, Beckman 
delivers the new TECH™ 330 multimeter with 
true RMS capability and many more fine 
performance features for just $210. 

Unlike most multimeters calibrated to read only 
the true power content of sine waves, the 
TECH 330 extends its true RMS capability to 
give you accurate readings of both sine and 
non-sine waveforms. 

True RMS makes a significant difference in 
accuracy when measuring switching power 
supplies, flyback power circuits, SCR or TRIAC 
controlled power supplies or any other circuit 
generating a non-sine signal. 

The TECH 330 also accurately measures the 
entire audio band up to 20 kHz. But that's 
not all you can expect from Beckman's 
top-of-the-line multimeter. 



Measurement Comparison Chart 


WtvafOffM 
(Peak b 1 Yoli) 


Avaraga 

Raiponding 

Hilar 


Beckman 
TECH 330 


Correcl 
Reading 


Sine Wiv> 


0.707V 


0.707V 


0.707V 


Full Wa*B Roctillad Ssrus Wfcve 
/"V~V~V~Y~V~S "\^Y~V> 


0.296V 


0.707V 


0.707V 


Hall Wive fled fried Sine Wirt 


0.3BZV 


0.500V 


0.5O0V 


Square Wtve 

° juuimrmjinr 


1.110V 


1.00OV 


1.000V 


Triangula* Sawiooth W*** 

oVWVvV\W 


0.515V 


0,577V 
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You also get 0.1 % basic dc accuracy, instant 
continuity checks, 10 amp current ranges, a 
separate diode test function, 22 megohm dc input 
impedance, and an easy-to-use rotary switch. 

With so much capability in hand, you'll be able 
to depend on the TECH 330 for a long time. 
That's why Beckman designed it tough enough 
to go the distance. 

Enclosed in a rugged water-resistant case, the 
TECH 330 can take a 6 -foot fall onto concrete and 
still perform up to spec. And to further ensure 
reliable, trouble-free operation, the TECH 330 
gives you 1 500 Vdc overload protection, RF 
shielding, 2000-hour battery life, gold switch 
contacts, and fewer electronic components 
to worry about. 

Add another dimension to your world of 
electronics. Visit your Beckman distributor today 
for more information on the TECH 330 and 
Beckman' s complete line of digital multimeters, 
starting at $120. 

For your nearest distributor, or a free brochure: 
CALL TOLL FREE 

24 HOURS A DAY, 7 DAYS A WEEK 

l-{800)-821-7700 (ext. 517) 

in Missouri I-(800)-892-7655 (ext. 517) 

BECKMAN 
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Take a 
giant step 

forward... 

Learn 

professional 

audio 

recording 

technology. 
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Complete the 

Multi-track Recording Technology 

curriculum in one year, or earn the 
B.S. Degree in Music Technology 
vio the Institute of Audio Research - 
New York University joint program. 

Winter '81 Quarter starts 
Monday January 5th. 

Write or call for brochure 

Institute 
of Audio 
Research 

64 University Place 
Greenwich Village 
New York, N.Y 10003 
(212)677-7580 

Licensed by N.Y. State Dept. of Ed ucation 
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HOBBY CORNER 

continued from page 84 



Don't be thrown by the 7447 and the 
7448 in Fig. 2. You can use either one or 
both types just so long as you wire the 
LED's properly. Both types are shown so 
you can go easy on your junk box. 

Now if you really want to get fancy, 
check out Fig. 3. Here, a 7475 four-bit 
latch is inserted in the address lines of 
each decoder /driver. When pins 4 and 1 3 
are high, the LED's blink away; when 
they are brought low, the LED's freeze 
(latch) in the pattern they happened to 
have at the moment of change. 

The latches can be addressed sequen- 
tially by the inverted (7404) outputs of 
the 74155 data distributor as shown in 
Fig. 3. If you are building a big panel, the 
other sections of the 7404 and 74155 can 
be used, too. As noted, you can get a non- 
regular selection sequence by using other 
combinations of the 7490 outputs to 
address the 74155. In any case, the rows 
of LED's blink and then freeze one at a 
time. 

Your panel can be further improved by 
using a mixture of LED colors. Each row 
could be a different color but I prefer to 
mix colors within the rows to give the 
display more variety. 

With several rows of LED's, you really 
have something — only you can say what. 
Shades of Captain Kirk! R-E 
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COLOR VIDEO MODULATOR 

The ultimate APPLE IT color modula- 
tor. Provides proper level shifting to 
dean up "he familiar smearing effects 
of simpler modulators. Available at 
the same price. 
Assembled and tested with die cast 

case $49.95 

KH. $24.95 



CP/IO-1 

An S-100 system card, wired and 
tested that will outperform the mass 
market systems m versatility, price 
and speed. II has all the CPU (8080) 
disc control ((771) and IO (8255) 
needed for a disc based CPM sys- 
tem. Interfaces, to all common 8* and 
5V drives. (Shugart, fvlernorex, 
BASF. Siemens. Wang). Also fea- 
tures EIA RS232 port (110 to 9600 
baud), fully vecored Interrupts 
(TMS5501), on board digital data 
separator, 2K bytes EPROM. 24 fully 
handsnaked IO lines, dual mapped 
IO, cassette interface on board, fully 
buffered $495.00 



| S-100 MOTHER BOARD 

(Q f Iff KM n E xclusively ARKON s , Ihe ASS 1 00 6 

^* ' l*^*' ■ ■ S | 0l nKrther board, designed for the 

■ _ 2i a system builder using modern boards 

Iff I JS "here few slots are required. Provt- 

■"* ' ' ^^ sion for semi-active termination. 

All ARKON kits Ml complem »llh PCI. A6S100 M4.95 

logic Probe Kit. with case... $24.95 S10 ° «>& «"■»*«■■"■ frVr « » 

HS232 to TTL Converter Kit..$ OS IS. ea/6 for *25.00. 

VD-1 Video Modulator Kit S S.9S 

ETI Sound Generator Kit $44.95 



ASC II KEYBOARD KIT 

60 key complete ASCII character set. 
Highest commercial quality key 
switches. Uses a KR 2376 ST en- 
coder 1C Outpul compallbJe with 
TTL. Caps lock for upper case alpha 
characters. Repeal key. Parity and/ 
or data intertable. Positive and nega- 
tive keypressed and strobe signals. 
Requires ^5V to -r30V at 100mA 
Complete kit all parts $99.95 



SUPER S-100 XFORMER 

Designed by ARKON. built by HAM- 
MOND. A Iranslormer that fits almost 
all requirements in building a com- 
puter power supply. Transformer no. 
120165 uses standard line voltage 
and provides 3 outputs: 
SV at IBAtor +5V supply. 
28Vcl at 4.5A lor ±15V supply. 
22V at 4.5A for disc drives. 
A unique value ....$49.95 



Send certified cheque, money order Charge*. Master Charge . . . include 
expiry date, card number and signature. We process only prepaid orders. 
Minimum order S 10 00 Add 5% (minimum 52.00) for shipping and handling 
Ontario residents add 7% sales tax. All prices subject to change. 



409 Queen Street West, Toronto, Ontario Canada, 
M5V 2A5. Tel. [416) 868-1315 
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Good news for you and your 
customers. NESDA/ISCET 
rates RCA serviceability: 




"The RCA CTC 108 
and CTC 109 chassis 
have earned the highest 
possible serviceability 
rating category . . . 
Excellent ...by incor- 
porating serviceability 
features required in the 
ISCET Serviceability 
Rating Form. 

"RCAs many years 
of cooperation with 
ISCET* Serviceability 
Committee has helped 
produce excellent 
results" 

—Dean it. Mack, Chairman, NESDA/ 
ISCET Serviceability Committee 

ISCETs 92% (CTC 
108) and 93% (CTC 109) 
ratings were good news to 
us. Because they mean that 
some of the most demanding 
critics in the industry agree 
that we've succeeded in de- 



signing chassis that not only 
give your customers a first 
rate picture, but are easy to 
repair too. Here are some 
reasons why they think so: 

All subassemblies 
plug into chassis. No tools 
are needed to remove chassis 
(main circuit board). Just 
remove the cabinet back, 
unplug subassemblies and 
the chassis is ready for 
removal. 

Roadmappingon 
both sides of the board. 
Although the XL-100 
chassis use single-sided 
circuit boards, double 
road-mapping means you 
can easily trace circuits from 
either side. 

Circuits and 
voltages directly 
identified. Major circuit 
areas as well as power supply 
source and key pulse 
voltages are labeled by name 
on the board. So you can 
find them (as I. 



That all means that 
when you do have to repair 
our new XL-100 chassis, in 
most cases you can fix them 
quickly and easily. 

And you won't have to 
waste your valuable time 
trying to find out where to go 
to fix what you already know 
is wrong. 

Because to us that's 
what really counts. Making 
your job easier and 
your customers 
happier. 




RCA IS MAKING 
TELEVISION 
BETTER AND BETTER 



tor Your tut ibA*m/>rion to RCA 

COMMCStCAlOR, our mafannr of ne H 

wrttt odi'itc for ttrvict Itchttitiwts. write: RCA. 

liept l-4*\ (MX) Xvrtfl Sherman Drill, Indianapolis. flV JirLtU 
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AUDIO MODULES 

Built-in heatsinks 
Protected circuitry 
No external parts 

required 
5 connections 
S year warranty! 



HY50 Amplifier 
30 WATTS RMS 

High performance amp with rugged aluminum heat' 
sinks. Measure only 4" x 2" xr thick) Mounts with Z 
screws. Gives 30 watts RMS at 0.02% distortion. 
Response 10 — 45 KHz. 4 to 16 ohmB. ± 25 V/2A. 
HY30. 1 5 watts RMS. Size/specs as HY50. 20 VI2A. 25 95 

HY200 Amplifier 
120 WATTS RMS 

High performance amplifier with 
large heat sink area for cool opera- 
tion. Fully protected circuitry. Distor- 
tion only 0.01% at 120 watts RMS (1 
KHz). Response 10 Hi — 45 KHz. SftJ 
ratio 100 db. Only five connections 
Amazingly compact — only 41*" x 
4" x 2 D. Mounts with 2 screws. 
Reoulres ± 45 VJ3A. 4 to 16 ohms. 
HY120.60WRMS, Specs/size as HY2O0. ±35W2A 58.85 

HY400. 240 Watts RMS (4 ohm). Double the power, dou- 
ble heats Ink area I Same specs as HY1 20/200. May be us- 
ed IntoS ohms at reduced output. ±45V(4A $99.95 

HY6 Mono Preamp $25,95 
HY66 Stereo Preamp 48.95 

Inputs for RIAA phono, tape with monitor, tuner, aux- 
iliary and microphone; full tone control circuitry. Incredi- 
ble performance: Response DC to 100 KHz, distortion 
006%, SIN 90 db. Output to 4.5 V RMS. Supplied with 
edge connectors. Compact, Reliable. Internal voltage 
regulation — use from 15 to 50 V safely! 



$28.95 



$79.95 
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Want to cut out 

a career as a 

two-way radio 

technician? 

MTI offers the only training for 
professional FM two-way radio 
available. Qualified technicians 
are employed in government, in- 
dustry, and public service. But 
training is your key. 

You could cut out a career as 
a two-way radio technician by 
cutting out this coupon. We'll 
send you information on how you 
can learn more about this spe- 
cialized field, at home. 

Name 
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Address 
City 



State/Zip 



MTI 



Mobile Training 
Institute 

Box 735, Gamp Hill, PA 17011 U.S.A. 




More information on new products is available. Use the 
Free information Card inside the back cover. 



OSCILLATOR, Model 4400, is an ultra-low distor- 
tion, stable-amplitude slnewave oscillator cover- 
ing the frequency range from 1 Hz to 1 10 kHz. It 
produces less than .001% distortion for measur- 
ing audio-preamplifier and power-amplifier har- 
monic distortion. It features a flat response of .05 
dB across the frequency range, which eliminates 
the need to constantly monitor Input volt- 
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age level during frequency-response tests and 
has a 3-dlgit tuning selector for precise frequency 
selection. The 4400 provides a 7-volt RMS sine- 
wave output and has a 3-position pushbutton 
attenuator calibrated in 20-dB steps, which, 
along with the 30-dB vernier, provide a total 
dynamic range of 30 dB. Simultaneous inverted 
(180°) and quadrature (90°) outputs are also pro. 
vided. Price Is $550.— Kro-hn-Hite Corp., Avon 
Industrial Park, Bodwell St., Avon, MA 02322. 

RADAR DETECTOR, 1he FuTzbuster III, is de- 
signed to pick up signals from all types of radar; it 
automatically rejects signals from non-radar 
sources. It features dielectrically-coupled wave 
guide technology that gives optimum sensitivity 
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against all types of radars and has a sensitivity 
control to allow adjustment for the operating 
environment. This compact unit, measuring 4X5 
X 1% Inches, can be Installed on virtually any 
dashboard. Retail price is $139.95.— Etectrolert, 
Inc., 4949 S. 25-A, Troy, OH 45373. 

CAPACITORS, feed-ltmi, are a combination of a 
feed-through insulator and bypass capacitor in a 
single component, and are designed for communi- 
cations, automotive, and consumer electronic- 
equipment systems. The capacitors provide a 
convenient and economical means of feeding 
power to electronic systems and of bypassing 
those power circuits to prevent RF radiating from 
the system via power-input lines. They also 
bypass interference picked up by the power-sup- 
ply lines and prevent its introduction into the sys- 
tem. Minima! inductance to ground also makes 




CIRCLE 153 ON FREE INFORMATION CARD 

the components effective bypass devices up Into 
the VHF region. Capacitance Is 1000 pF; voltage 
rating is 500 WVDC. Price range of the feed-thru 
capacitor is 5 to 7 cents each in production quan- 
tities. — RMC-Radio Materials Corp., Marketing 
Dept., 4242 W. Sryn Mawr Ave., Chicago, IL 
60646. 

DIGITAL MULTIMETER, model 2845, is a 3Vk- 
digit, handheld unit featuring microcomputer- 
controlled autoranging. After the user selects the 
function and connects the model 2845 to the clr- 
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cult under test, the microcomputer analyzes the 

applied signal and then selects the range that will 

give the greatest resolution. When Input to the 

continued on page 90 



PHONE 
WIZARD 

DICTOGRAPH® the producer of 
communication systems for the White 
House and Pentagon, introduces a space 
age computer phone. An amazing 
futuristic instrument capable of 25' 
functions and memory bank storage of 30 
numbers — convenient compact size — 
all at a price that will make you smile! 



This incredible phone 
dialer lets you 
regulate out- 
going phone 
calls using 
a secret 
lock 
command. 




No one's got it. And if they do, it's 
twice the size and triple the price. The 
Phone Wizard is lightweight (only 15 oz.) 
and compact, measuring only 8 1/4" x 
6" x 1 1/2". The Phone Wizard was 
selected as the "Most Innovative Elec- 
tronic Product of the Year" at the recent 
1980 International Consumer Electronic 
Show. All American made, it is approved 
by the FCC (U.S. Government). 

The Phone Wizard is based on a 
unique 'Logical Language Sequence', 
which gives each key multiple use. This 
feature is activated by pressing a 
predetermined code onto a multiple use 
key (like a multi-function digital watch). 

it's an Automatic Dialer 

Think of the number of people you 
frequently call. The Phone Wizard stores 
up to 30 often used phone numbers (up 
to sixteen digits each) in its Memory 
Bank. 

When dialing don't pick up the phone, 
just push the right button and listen. The 
built in loud speaker lets you hear the 
other person answer or the busy signal. 

Glance at the big bright LED display. 
You'll immediately know the right num- 
ber is being dialed — 

More Outstanding Features 

•Pressure sensitive keys, solid face 
(no buttons). 

• Beep tones tell you that each digit is 
being dialed or stored correctly. 

• Back-Space Erase lets you 'erase' a 
wrong number. Easy as pie. 

•Want to confirm a stored number? 
Just press the storage button twice. 
Instantly you'll see a big read-out so you 
can verify. 

•Automatically rings your number up 
to six times, then stops when your party 
isn't home. 

Connects to Any Phone System 
In Minutes 

MODULAR PLUG SYSTEMS. Install- 
ing the Phone Wizard to any modular 
plug takes only minutes. Simply unplug 
line from phone and plug into connection 
labeled "line". Then plug one end of 
Phone Wizard cord (included) into con- 
nection marked "phone" and the other 
end back into telephone. Even older 
platforms require only an inexpensive 
adapter. This adapter is available at any 
stereo /radio store and connects In sec- 
onds. In addition, Phone Wizard auto- 
matically transforms dialer phones to 



push button. 

INTERNAL PHONE SYSTEMS some- 
times require the dialing of 1 or 2 digit 
excess number to connect with the main 
system, for recording reasons. With 
Phone Wizard, you can still store 
frequently used numbers, and still press 
only one key for dialing. For example, 
the excess number is 91. Just press 91. 
Then press Pause, which allows enough 
time for internal recording. Then con- 
tinue pressing the number desired, say 
265-829-2112. The LED will display 
91P2658292112. Now press Store/ Reset 
and the desired storage position. 
Instantly, the number is stored for 
"one-touch" dialing. 

PRIVATE PHONE COMPANIES such 
as SPRINT or MCI are easily used with 
Phone Wizard. The only difference is 
that you'll use two memory keys. The 
first stores the computer access number, 
for instance, 492-5000. The second stores 
your authorization number, plus the full 
number you want memorized. To place 
the call, press the first key (storing 
access number), wait for the computer's 
signal. Then rapidly press the second 
key TWO times. Now your call is auto- 
matically placed. 

MULTI-LINE phone systems require 
an adapter, which is quickiy installed. 
Up to 5 lines can be hooked into the 
adapter. Or you can connect other phone 
accessories. Ordering instructions 
follow. 

Busy Number Buster 
and Emergency Dialer 

Suppose the number you're calling is 
busy, just touch the Re-Dial Key, to 
recall. Still busy? Just program the 
Phone Wizard to redial later on (up to 15 
times, one per minute). A special sign on 
the display will indicate that the number 
is being redialed. 

Emergency! Here's the quickest and 
easiest mechanism for dialing the Police 
or Fire Dept. 

Conference Speaker 
For Group Conversations 

Activate the One-Way Conference 
Speaker by depressing a button. Conduct 
group meetings over the phone. Every- 
one on your end will hear the phone 
conversation through Phone Wizard's 
loudspeaker. You relay ideas and 
suggestions from the group by speaking 
through the telephone receiver, and 
everyone hears the answer. Meet by 
phone, you'll save time, effort, and not 
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to mention those high gas bills. 
Digital Clock, Stop Watch 
and Timer 

Time of day displayed In hours, 
minutes and seconds. 

Stop Watch Feature times all calls 
automatically— great for gauging long- 
distance calls, keeping records, cutting 
down on expenses by limiting calls, etc. 

You can even time a particular PART 
of a call. That's how exact this special 
feature is. 

Prevents Unauthorized Use 

An ingenious combination electronic 
lock allows you to prevent unauthorized 
long distance outgoing calls. Simply 
press in the secret code. This locks the 
dialer unit and the phone itself. 

Use it for 30 days if you're not 
completely satisfied return it at our 
expense. Every cent will be refunded 
promptly. 

The price? Not those inflated prices 
you may have seen around town — but 
only $119.95 plus $2.75 for insured 
shipping. For two $109.95 each plus 
$2.75 each for insured shipping. For use 
with multi-line system, please include 
$30 for optional adaptor. You'll receive 
complete, easy-to-follow instructions 
plus a 90-day Parts and Labour 
Warranty, and service (if ever needed) is 
readily available. Phone now so we can 
get your tryout unit right out to you. 
You're not risking a cent. 

Call TOLL FREE: 

800-526-2801 
800-257-7850 

In New Jersey, Call: 800-322-8650 
N.J. residents please add 5% sales tax. 

Call any time, 7 days a week. Be sure 
to have your credit card handy — either 
Visa, Master Charge, American Express, 
Carte Blanche or Diners Card. 

Save while this offer lasts. You'll not 
find a better bargain on a top-quality 
handsome, easy-to-use Phone Dialer 
anywhere. 

If ordering by mail, send your check, 
money order, or credit card information 
to: 

m^m INTERNATIONAL SALES GROUP 
\mm0 THE IMAGINATION PEOPLE'-' 

Dept. RE-12, Lakewood Plaza 
Lakewood, New Jersey 08701 
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FREE... 
Catalog of 
great gift 
ideas 




You'll find the right gift for all the 
electronics buffs on your Christ- 
mas list- from clocks and radios 
to gas-saving car accessories to 
computers- all in easy-to-build, 
money-saving kits. 
Prices start at under 
$20, 

This year, shop the 
fast, easy way in the 
Heathkit Catalog. 



Heathkit 

If coupon is missing, write 
Heath Co., Dept. 020-722, 
Benton Harbor, Ml 49022. 




Send to: Heath Co., Dept. 020-712, 
Benton Harbor, Ml 49022. 

Send my free Heathkit Catalog now. 
I am not currently receiving your catalog. 



Name. . 

Address- 



City. 



_ State. 
Zip_ 
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meter reaches a level greater than the range in 
use, en "auto-skip" feature skips to the next 
highest range. Basic DC accuracy is 0.1%, with 
values indicated on a 0.5-Inch high LCD display. 
The 2845 measures DC and AC volts, DC and AC 
current and resistance. Other features are a built- 
in audible tone generator that eliminates the need 
to look up at the meter, "range-lock" control, and 
protection against overloads. In the ohms range, 
it resists overloads of up to +1000 and —450 
volts DC or 300 volts AC, Comes with test leads, 
built-in tilt stand, detailed operating manual, and 
spare fuse. Suggested retail price is $175. — B&K- 
Precision, Sale* Dept,, 6460 W. Cortland St., 
Chicago. IL 60635. 

AC VOLTMETER/ AMMETER, modal 30-K, Is an 
all-in-one pocket-slzed tester. AC voltages are 
measured in three ranges: 150, 300 and 600 
volts. AC current is measured in 6 ranges: 6, 12, 
30. 60, 120 and 300 amperes. The model 30-K 
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Includes the drop- resist ant clamp-on mode) 30 
Volt/ Ammeter, the modal 101 tine separator for 
In-clrcuit ammeter readings, the model 32 Ohms 
(0-1000 ohms) probe tor measuring resistance 
and a heavy-duty padded vinyl carrying case. 
Suggested retail price is $95,00,— Tripletl Corp., 
One Triplet! Dr., Bluffton, OH 45817. 

TECHNICIAN'S REPAIR KIT, model TRK-4, Is a 
kit of precision miniature tools designed for 
everyone from the occasional handyman to the 
serious hobbyist. The TRK-4 combines four kits 
Into one; it includes a screwdriver and awl kit with 
screwdriver blades sizes .055, .070, .080, and 
.100 inches, and an offset open -end wrench kit 
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with wrench siies %, Vn, Vtt, '/«, and Vn-inches. It 
also includes a Phillips and Allen kit with numbers 
and 1 Phillips blades and .050, .062, and .078- 
inch Allen wrenches, and lastly, a socket wrench 
kit with sizes "/•«, 'At, %., %, and V^-inch socket 
wrenches. Suggested retail price Is S20. — Moody 
Tools, Inc., 42-60 Crompton Ave.. East Green- 
wich. Rl 02818. R-E 



ESR METER 

Checks electroly tics 

IN-CIRCUIT and is TV shop 

FIELD-TESTED: 

The most fantastic instrument I've ever 
bought — Billings, Mt. Used it 3 months: it 
only missed once— Marinette, Wis. (Typi- 
cal) . Squeal & no sync: 3 bad caps in B 
+ & AGC; Many Thanks— Taos, N.M. 
Please ship another; very satisfied— Gi en 
Rock, Pa, It's fantastic— St. Joseph, Mo. 
Please rush; heard good reports— Hicks- 
vilie. N.Y. One tremendous meter — Alex- 
andria, Minn. Send your Super meter; 
heard about it— N. Otmstead, Ohio. Love 
that ESR Meter— Acton, Mass. Used it 
intensively for 30 days; it's been 100% 
effective— Pittsburgh, Pa. I understand 
that if I'm not completely flabbergasted, 
you will refund my money— Sanford, Fla. 
(Refund not requested) . 

60-day Satisfaction Guarantee. 
Send check or M.O. or call 
(313) 435-8916 for COD 
Or write for free brochure to: 



(Creative C*tech 



ESR Brochure 

1417 N. Selfridge 

Clawson, Mich. 48017 



rontci 

$99,00 

postpaid 

in USA 
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Discone™ Model OCX 




REALLY 
PERFORM! 

.with Hustler multi-band 
monitor antennas. 

Whether it's mobile or base, 
Hustler has the antenna that 
provides exceptional scanner 
performance, resulting from 
advanced engineering and 
use of quality material. 

If you want real performance 
get Hustler! 

Clearly the choice Ol (hose 
who know quality, 

See your dealer or write; 

3275 North B Ave .Kissimmee, Florida 32741 



MOV 

Magnelic 
Mount 
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All new! 

All construction projects! 



Here's the new quarterly mag- 
azine you've been waiting for 
— Radio-Electronics Special 
Projects — page after page of 
all new, never-before pub- 
lished construction articles on 
Test Equipment, Computers, 
Electronic Music, Communi- 
cations, Automotive and 
Hobby Projects. 

They're the kind of projects 
you want to build, the kind 
only Radio-Electronics has 
the expertise to design, and 
the first issue is filled with 
brand-new construction arti- 
cles like these: 



? 




O O b. 

All New Construction Projects 

Computers. . .Test Equipment. . .Communications 

Electronic Music. . .Hobby Circuits. . .and more 
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Test Equipment 

Digital Scope Multi- 
plexer — to convert 
almost any scope Into 
a 4- trace unit. 
Frequency Multi- 
plier — to extend the 
range of your fre- 
quency counter. 
Safety Cooker — that 
protects unattended 
equipment against 
electrical problems. 
Battery Box/ 
Switching Box — 
a great accessory for 
any bench. 
Car Test Probe — 
use It to test auto- 



motive electrical 

systems. 

Digital IC Tester— 

to make quick work of 

testing digital IC's. 

Electronic Music 

The Chord Egg— to 

generate an endless 
series of chords auto- 
matically. 

Words And Music— 
a programmable 
music generator that's 
ideal for doorbells. 

Big Sound For 
Chord Organs — to 

enhance the sound 



from electromechani- 
cal chord organs. 

Computers 
Digital Logic 
Trainer— that 
teaches how micro- 
iwork. 
i Your Files- 
cassette tape recorder 
controller makes 
using tape as comput- 
er memory storage 
easy. 

Programmable 
Sound Generator — 
adds sound capability 
to almost any comput- 
er system. 



Hobby 
Adventures of the 

IC's — appl Ications 
forLM3914andVMOS 
power FETls. 
Digital Do-Nothing 
Box— lights, counts, 
teaches binary and 
digital number sys- 
tems. 

Communications 
Digital Readout 
Add-on For 
Communications 
Receivers — to update 
Older receivers easily. 
Microphone Acous- 
tic Coupler — a sim- 



ple add-on for any 

commu nf cations 

system. 

And lots more — all 

new, and all on your 

newsstands 

October 2 

Or... 

Use the handy 
coupon and get your 
advance copy of 
Radio-Electronics 
Special Projects (mail- 
ed after August 25) 
delivered right to your 
door. Make sure you 
get your copy by 
ordering ...today! 



We will ship your magazine, postpaid in 
U.S. and Canada, within 6 weeks of re- 
ceipt of your order. All other countries add $3 
for postaoe. 

I want_ magazines® $3.00 each. First-Class 

postpaid. Includes handling (U.S.A. & Canada) 

I nave enclosed $. ... (Foreign, add $3.00 
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45 East 17th 
New York, N 



Street 
Y. 10003 



for Air Mail postage per copy.) 
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"Quartz-locked" receivers. Here's a look at what they're 
all about. herb Friedman, communications editor 



THE XTAL IS DEAD. LONG LIVE QUARTZ." 

It's only t>een a few short years since 
crystal manufacturers were crying. To 
hear them tell it. with the advent of the 
CB frequency synthesizer that needed 
but two or three crystals (Xtals to those 
of us who actually worked with vacuum 
tubes) to generate 40 CB frequencies, 
the crystal industry was going the way 
of buggy-whip manufacturing. 

Yet here it is some five years later 
and we are literally drowning in a sea of 
consumer and professional equipment 
that relies heavily on crystals. The 
crystal business has never been better, 
only now we refer to those same little 
vibrating devices as quartz (quartzes???). 

Somehow the term quartz connotes a 
level of excellence never attained by 
the crystal: There are high-fidelity 
enthusiasts who would never consider 
a turntable that wasn't "quartz-locked." 



And then there are consumers that 
actually equate quartz with quality. 

(A local jeweler sells digital watches 
for as low as $9.95, He sells quartz 
watches for $100 and up. In actual fact, 
the $9.95 digital watch and the "quartz" 
model both have a crystal — quartz — con- 
trolled timebase; but it's hard to sell 
"quartz accuracy" at $100 when you 
can buy the same thing for $9.95.) 

The truth is that quartz is often used 
because the associated low-cost cir- 
cuitry requires a precision frequency 
reference that is similary low in cost; 
and more often than not, that's the rea- 
son why quartz is used to begin with. 
Three "circuits" used in communica- 
tions equipment easily come to mind. 

The first is anything with a micropro- 
cessor and /or synthesized frequency 
control. Any computer requires a 
stable, reliable, and accurate timebase. 
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The least expensive hardware with 
those characteristics is the crystal-con- 
trolled — or quartz — oscillator. (A micro- 
processor generally is used to control 
or provide the frequencies needed for 
tuning or transmitting, but frequency 
synthesis can be independent of other 
computer functions.) 

As a general rule of thumb, receiving 
and/or transmitting frequency tolerance 
is easily achieved at the lowest possible 
cost by using a crystal timebase with 
the required tolerance. If a transmitter's 
output frequency must have a tolerance 
of 0,005%, the easiest possible way to 
do that is to use a crystal with 0.005% 
tolerance (after temperature stabiliza- 
tion) and to "lock" a frequency synthe- 
sizer to it. 

The quartz-locked circuit 

A common form of a quartz-locked 
frequency synthesizer used in consumer 
equipment is shown in Fig. 1. The 
fundamental frequency is generated by 
a VCO (Voltage Controlled Oscillator). 
Frequency-multipler amplifiers raise 
the VCO's output frequency to the de- 
sired carrier frequency, f c . If the VCO 
operates at a relative high frequency, 
an output sample is fed to a frequency 
divider whose output is fed to a phase- 
lock detector. The divider output can 
either be equal to the frequency of a 
reference quartz oscillator that is also 
fed to the detector, or the divider out- 
put can be a low multiple of the quartz 
ref e re nee- f re quenc y . 

Often, where extreme tolerance is 
necessary, the quartz oscillator fre- 
quency might be very low, say 50 kHz. 
and it might be multiplied to a higher 
frequency before input to the phase- lock 
detector. That is done because low-fre- 
quency crystals have greater tempera- 
ture and aging stability than high-fre- 
quency crystals. Also, depending on 
the required frequency tolerance and 
stability, the transmit carrier sample 
might be taken directly from the trans- 
mitter's output, as indicated by the 
dashed line. 

The phase-lock detector compares 
the sample from the transmitter with 
the quartz-generated reference fre- 
quency and generates an output voltage 
when there is a difference in frequency 
between the two. The output voltage, 
which is actually a control voltage for 
the VCO, causes a change in VCO fre- 
quency until the detector no longer de- 

continued on page 94 



ITEM NO. 
WK-7 



CMOS SAFE 



IC INSERTION/EXTRACTION KIT 



• MOS-1416 14-16 CMOS SAFE INSERTER _„ , , . „ _„_.-.-__ 

KIT INCLUDES • mos-242« 24-2$ cmos safe inserter * g;' JJJSSSosSSe extractor 

• MOS-40 38-40 CMOS SAFE INSERTER " * *** v clww »*« SXTRACTOH 



OK MACHINE & TOOL CORPORATION 

3455 CONNER ST .6RONX.N.Y. 10475U S.A. 

PHONE (?'?» Wl &6GD TELE* NO 1ZS091 



"B!NTE3lNi u.*-A. 



MOS-1416 



FATlhT PlNOmO 



MOS-2428 




MOS-40 



EX-2 



| WK-7 



COMPLETE IC INSERTER/EXTRACTOR KIT j $29.95 



INDIVIDUAL COMPONENTS 



MOS-1416 


14-16 PIN MOS CMOS SAFE INSERTER 


$ 7.95 


MOS-2428 


24-28 PIN MOS CMOS SAFE INSERTER 


$ 7.95 


MOS-40 


36-40 PIN MOS CMOS SAFE INSERTER 


$ 7.95 


EX-1 


14-16 PIN EXTRACTOR TOOL 


$ 1.49 


EX-2 


24-40 PIN CMOS SAFE EXTRACTOR TOOL 


$ 7.95 



MINIMUM RILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. 



OK MACHINE & TOOL CORPORATION 3455 CONNER ST.. BRONX. N.Y. 10475 (212) 994-6600/TELEX 125091 
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LEARN 

MICROPROCESSING 

on your own computer! 

You Learn How To: 

♦Design £ tone iwo- 
proeessAc $q)(wjj e 

♦u*« logic & en 

Mampula ban Techniques 

♦ Enlcr & execute ptDflnms 
on f Qui Own to mould 

•Ur-ftf sum] MicrapiMCSSQHT 
Arc*MlK!ure £ Support 

♦Control Programnu.ble 
Input Oulpul Pari:, 

♦ inipie-mtnt Rtailime interrupt Hanflliftfl S Data Iranstti 

♦ teiign vaui own rmattDDnnputei 

You Will Receive: 

♦ A iLily l«sl«d and .isscintikd M65A Micr&romputci wnn IK RAM IK 
EPftQM infi LK PROM MeilMKy . ft Oflram nnlbl* I r0. KeydOJKd Ural. CPU 

CairJ. Display and $pEiaufl$ Sysi* m 44 pin edge Kmneclor can fa 
ECTiujurcd ip any bus stfUBtuta, are? on CHJ Card la« Custom wre- 
wrap design or user denmd interlace enewfry. completely exfHodable 

■ Complete Slep-by-Step Inslnfflrnn Manual 

■ Complete Users Manual w,Bi o'Dijranrs included 

■ SK 1 oii-ptj 6QB5A Cookbook lakes you ho-rsi basic micrapi ockmi 
concepts to actual design ol an B065A Mo GrampuSr 

■ 34-1 page B0B0/KB5 SoUwiie Design 8oaJ; 1 with over 19Q execiriabkf 
pr^u-n examjifps plus detailed exammalion of ail 244 Inductions 
and typical assembly language program lor the flOHrfiOHi 
Microprocessor 

Sitdiaim Guinnutd. lr not completely sabshed you may return 
the Drgiiuti within 30 days Iwalull ic'und 

RATED BEST VALUE BY INSTRUCTORS 



8035 MICROPROCESSOR 
TRAINING UW I J S299&4 
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COMMUNICATIONS CORNER 

continued from page 92 

tects a difference in frequency. In that 
way the transmit frequency is locked — 
quartz-locked if you will— to a crystal- 
controlled oscillator. 

Obviously, for receiving, carrier fre- 
quency f c is simply the signal required 
by one of the local -con version mixers. 

It's important not to confuse quartz- 
lock with digital tuning; it's not the 
same thing. Nowhere in our illustration 
is there any digital synthesis. The 
multipliers could be ordinary harmonic 
amplifiers, or harmonic mixers. Alter- 
nately, all frequencies other than that 
of the VCO could be digitally generated. 
Or, all frequencies could be digitally 
generated, locked to the quartz reference 
without need for a VCO. No matter 
how it's done, the output frequency is 
locked to the output of a quartz refer- 
ence oscillator. 

Another use for quartz coming into 
more common use is the automatic fre- 
quency control shown in Fig. 2. So far, 
the main application of quartz-locked 
AFC is in FM tuners, but it is certain to 
be used in many different receivers re- 
quiring more precise tuning than can be 
obtained through the medium of human 
hand. 

Figure 2 is a more or less conven- 
tional receiver (single conversion 



shown for clarity) with a VCO local 
oscillator. A sample of the mixer out- 
put, which is the IF frequency, is 
passed through a crystal cut for the IF 
frequency. The crystal works in its 
series-resonant mode, appearing as a 
low-impedance path to the IF signal; 
hence, the signal passed to the peak de- 
tector is maximum when the mixer out- 
put is precisely at the same point the IF 
frequency. 

If the local oscillator attempts to 
drift, or even if the received-signal 
drifts in frequency, the mixer's output 
frequency similarly attempts to drift off 
the IF frequency. The crystal is now 
fed an off-resonance signal and it 
appears as a higher-than-usual im- 
pedance, thereby reducing the signal 
passed to the peak detector. The peak 
detector senses that change in applied 
signal voltage and outputs an AFC cor- 
rect ton- volt age to the VCO that results 
in the restoration of the IF frequency 
from the mixer. 

Note that the AFC does not attempt to 
bring the oscillator on some predefined 
carrier frequency; that would only cor- 
rect local oscillator drift. By tracking 
the mixer output the VCO can also cor- 
rect for received signal frequency drift. 
(That is the rudimentary basis of 
"tracking" SSB receivers and trans- 
ceivers which are rumored to be "in the 
pipeline.") R-E 
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DMM+Vari-Pitch+Logi-Trax=IVlX-333 

World's Fastest Troubleshooter 



3 



Model 333 
Model 331 



• 0.1% Basic Accuracy 

• LCD Display In Unique 
Wide Vue Case 

• Uses Single 9V Battery 

• Compact Size. Rugged 
Construction 



• Overload Protection 

• Exclusive VARI-PITCH 
Audible Output (MX333) 

• Fast LOGI-TRAK Logic 
Function (MX333) 

• 20Q Range (MX333) 



plus these popular sellers in stock and available for immediate delivery. 




Compact video Generator 

• Video oulpul lor VTR. CCTV 
and monitor applications 

• Adjustable RF channel 2-4 

• 1 t rock slabte patterns* 10 
step gray scale staircase ♦ 3 
bar and 1 bar galed rainbows 

• Adjustable chroma levels 
(0-1 50" ») ■ Crystal controlled 
chroma and liming oscillators 
tor stability Irom 2CP to 1 25 

• Hugged high impact 
thermoplastic ease and 
protective cover 

Model 240 




Pocket Semiconducler Analyzer 

• Automatic hands-olf 
operation — frees both hands 
lor trrjubleshootjng. • Instant 
GOOD-BAD analysis - 
incJudbng LEAKAGE — of 
NPN s. PNP's. FEFs. diodes A 
SCR 5: m or out-ol-cireuil. 

• Rugged all solid state — no 
moving parts. » Compact 
polypropylene case • Will nol 
damage transistors diodes, or 
crrcuils under lest • Powered 
by 2 std 9 V batteries (not inc.} 



Model 21 6 




LCD Digital Multimeter 

* Automatic polarity, zero and 
overrange indication 

* Easy-lo-read ■?" high LCD 
display 

• '.; year battery hie in typical use 

* 1 2 02 including 9V battery 

• Withstands 4 It drop without 
loss ot accuracy 

• Automatic decimal point, buili 
in low batte.~y indicator, diode 
and transistor testing 
capability <LX 304 only) 

LX 304 LX 303 
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Order with Confidence and get the Fordham Advanta ge! 

Call for __. , _ _ _ _ 
ourprices TOLL FREE 

(800)645-9518 

* * mNY Stale call (S16I 752-0050 



FORDHAM 

855 Conklin St. Farmingdale. N.Y. 11735 




■ Master Charge 

■ BankAmericard 

■ VISA ■ COO 

■ Money Order 

■ Check 
COD's extra 
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sf % ■■-* Personal Computers 8c 
Microprocessing 




Here are three inexpensive programmed learning 
courses designed to keep you up to date in digital 
electronics and computer programming. 



PROGRAMMING COURSE 

COMPUTER 

PROGRAMMING IN 

BASIC 

CONTENTS 

BASIC is the language of the small 
computer, and the most easy-to- 
learn computer language in common 
use. With "Computer Programming 
in BASIC" you can teach yourself this 
language quickly and in detail. In 60 
straightforward lessons you will learn 
the five essentials of programming: 
problem definition; flowcharting; 
coding the program; debugging; 
clear documentation. Contents 
include: 

Book 1: Computers and what they do 
well; READ. DATA, PRINT, powers, 
brackets, variable names; LET; 
errors; coding simple programs. 
Book 2: High and Low level 
languages; flowcharting; functions; 
REM and documentation; INPUT, 
IF... THEN, GOTO; limitations of 
computers; problem definition. 
Book 3: Compilers and Interpreters; 
loops, FOR , , .NEXT, RESTORE: 
debugging; arrays; bubble sorting, 
TAB 

Book 4: Advanced BASIC; 
subroutines; string variables; files; 
complex programming; example, 
glossary. 

THE ALGORITHM 
WRITERS GUIDE 

This book explains how to master two 
of the more difficult aspects of good 
programming: problem definition 
and flowcharting. It shows how to 
define questions, organize them into 
the best sequence and then how to 
draw the flowchart. This flowchart is 
then used as the basis of the 
program. 

OUR CUSTOMERS 

Design of Digital Systems has been 
bought by more than half the 50 
largest corporations in America, and 
by Motorola, Intel, DEC, National 
Semiconductor, Fairchild, General 
Instrument, Hewlett-Packard, Heath 
Co., M.I.T., NASA, Smithsonian 
Institute, Beli Telephone Labs. And 
many, many more, as well as 
corporations and individuals in over 
50 countries. 

• Order free by phone 

• Mastercharge/VISA 

• No shipping charges 

• Save S5 



NO RISK GUARANTEE 

There's absolutely no risk to you. If 
you're not completely satisfied with 
your courses, simply return them to 
Cambrige Learning Inc. within 30 
days. We'll send you a full refund, 
plus return postage. 

TAX DEDUCTIBLE 

In most cases, the full cost of 
Cambridge Learning courses can be 
a tax deductible expense. 

PHONE ORDERS - FREE 

To order by phone, call (617) 664- 
3657 with your credit card 
information. It won't cost you a dime, 
because we'll deduct the cost of the 
call from the price of the course you 
order. 

TO ORDER BY MAIL 

You may use the order form below if 
you wish, but you don't need to. Just 
send your check or money order 
(payable to Cambridge Learning 
Inc.) to the address below. If you 
don't use the order form, make sure 
your address is on the check or the 
envelope, and write exactly what you 
are ordering on your check. We also 
accept Company purchase orders. 

AIR MAIL 

The prices shown include surface 
mail postage anywhere in the World. 
Air mail postage costs an extra $10. 

DISCOUNTS 

Call or write for details of educational 
and quantity discounts, and for 
dealer costs. 

SAVE $5 

If your total order exceeds $30 you 
receive a $5 discount. Order at no 
obligation today. 



ADVANCED COURSE 

DESIGN OF DIGITAL 

SYSTEMS 

CONTENTS 

Design of Digital Systems is written 
for the engineer and serious hobbyist 
who wants to learn more about 
Digital Electronics. Its six large 
format volumes— each 1Wx8W" — 
are written to lead you step by step 
through number systems and 
Boolean Algebra, to memories 
counters and simple arithmetic 
circuits and finally to a complete 
understanding of the design and 
operation of electronic calculators, 
microprocessors and computers. 
Book 1: Computer Arithmetic 
Book 2: Boolean Logic 
Book 3: Arithmetic Circuits 
Book 4: Memories and Counters 
Book 5: Calculator Design 
Book 6: Computer Architecture 

INTRODUCTORY 

COURSE 

DIGITAL COMPUTER 

LOGIC AND 

ELECTRONICS 

CONTENTS 

Digital Computer Logic & Electronics 
is designed for the beginner. No 
mathematical knowlege other than 
simple arithmetic is assumed, though 
you should have an aptitude for 
logical thought. It consists of four 
volumes— each 11 V4"x8Vi" — and 
serves as in introduction to the 
subject of Digital Electronics. 
Contents include: Binary, octal and 
decimal number systems; conversion 
between number systems; AND, OR, 
NOR and NAND gates and inverters; 
Boolean Algebra and truth tables; 
DeMorgans Laws; design of logical 
circuits using NOR gates; R-S and J- 
K flip-flops; binary counters, shift 
registers and half-adders. 
This course serves as an excellent 
introduction to our advanced 
"Design of Digital Systems". 



TO: CAMBRIDGE LEARNING INC. 1 Judith Drive, North Reading, MA 01864 

Please send me 
sets of Computer Programming in BASIC . . .$22.95 $ . . 

sets of Design of Digital Systems $19-95 $ 

sets of Digital Computer Logic and Electronics. .$14.95 $ 

Algorithm Writers Guide $5.95 $ 

Massachusetts Residents add 5% Sales Tax $ 

If your order is over $30 deduct $5 discount 

Enclosed is money order/check payable to 

Cambridge Learning Inc. for total $ 

NAME 



ADDRESS 



CITY/STATE/ZIP 
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More information on radio products is available. Use the Free 
Information Card inside the back cover. 



BASE STATION ANTENNAS, ASP-711 Series 
and ASP-? '12 Series, are two series of lightweight 
all-weather high-bard antennas. The ASP-712 
Series antenna Is shown below the ASP-711 
Series antenna in the above photograph. Note 
that the photo is turned sideways showing both 
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antennas lying down rather than the correct verti- 
cal orientation. The two-dipole, 6-dES gain ASP- 
711 Series ; antennas weigh 13 pounds and have a 
rated wind velocity of 93 mph with a 1.65 safety 
factor. The four-dipole, 9-dB gain ASP-712 Se- 
ries antennas weigh 25 lbs. and have a rated wind 
velocity of 82 mph with a 1.65 safety factor. 



Both series are available in models covering 
the frequency ranges 150 to 160 MHz, 155 to 165 
MHz and 164 to 174 MHz. All are rated at 500 
watts maximum RF power and have a VSWR of 
less than 1.5:1 across a 10-MHz bandwidth. 
Dipoles are field-adjustable to allow offset gain or 
omnl-dlrectional patterns. Suggested retail price 
for ASP-711 Series is $127.50; for ASP-712 
Series is $254.50. — Professional Products Div., 
The Antenna Specialists Co., 12435 Euclid Ave.. 
Cleveland, OH 44106. 

CB RADIO, model 3-5900, is called "Help!", and 
is designed for the non-CB'er as a two-way emer- 
gency-communications or travel- inform at Ion sys- 
tem. It is designed to be used when needed and 
stored away when not in use. The model 3-5900is 
a 40-channel transceiver that is equipped with a 
12-volt auto adapter plug-in attachment. To op- 
erate, the user inserts the adapter into the car's 
cigarette-lighter socket, attaches the magnetic 
antenna to the roof, selects the channel, and 
begins transmitting. Other features Include a two- 
function LED bar-graph meter, digital LED chan- 
nel readout, built-in condenser microphone and a 
magnetic antenna with a 10-foot cord. The trans- 
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ceiver, cords, and antenna all fit into a rugged 
case that can be stored in the trunk or under 
some car seats when not in use. Suggested retail 
price is $1 15.95. — General Electric, Audio Elec- 
tronics Products. Syracuse, NY 13201. R-E 
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wp Portable Oscilloscopes 



^ 



15 MHz Triggered Miniscope Model MS- 15 

15 MHz Dual Trace Triggered Miniscope 

Model MS-215 

30 MHz Dual Trace Triggered Miniscope 

Model MS-230 




New Touch/Test 20 Multimeter 



gga 



® © (-3 El @ 
Q0BEB 



A portable/bench-type meter than tests and measures 10 
electrical parameters, 20 functions & 45 ranges. 

MEASURES: 

■ AC and DC Voltage ■ AC and DC 
Current ■ Resistance ■ Temperature, 
°C & "F ■ Conductance ■ Capacitance 

■ Performs diode/transistor 
and continuity tests 



FEATURES 

■ Touch selection and control of 
functions, ranges and power. ■ Large 
(0.55" high) LED readout. ■ In-circuit 
test capabilities. ■ Size: 2.9" H x 6.4" 
W x 7.5" D, ■ Weighs less than 3 lbs. 



3 



Order with Confidence and get the Fordham Advanta ge! 

Call for —-v. , m- nr — 
our prices TOLL FREE 

(800)645-9518 




in N.Y, Slate call (516) 752-0050 



855 Conklin St. Farmingdale, N.Y. 11735 



HHM * Master Charge 
VISA' ■ BankAmericard 
= i ■ VISA ■ COD 
■ Money Order 
|! ■ Check 
COD's extra 



£ 
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POCKET 
TYPEWRITER 



New From Sharp 



The World's Smallest 
Typewriter is also a full 
function calculator. It 
prints out messages, 
labels, issues invoices 
and acts as your 
personal information 
center. 

How many times have you said, "I can't 
even read my own handwriting?" Often the 
information you're frantically trying to 
decipher is very important! It would help if 
you could pull out a typewriter every time 
you had to jot down messages, thoughts or 
calculations, but that wasn't very practical 
— until now — With Memowriter, you can 
do exactly that! Now you can carry a 
typewriter and calculator everywhere and 
use it when needed! 

COMPLETELY PORTABLE 

Memowriter is small enough to carry in 
your pocket. It measures only 7-13/32" x 
1-5/6" x 3-3/4" and weighs only 0.79 lbs. Ac- 
tually, it's not much larger than your billfold! 
But Memowriter is actually a miniature 
typewriter made possible by advanced elec- 
tronic technology and large scale integrated 
circuitry. A full alphabet keyboard and a full 
function calculator Plus "Word Memories", 
which lets you store computation constants 
and word comments for recall use in com- 
plex calculations. More about "word 
memories" later. 

EASY-TO-USE TYPEWRITER 

Switch the mode selector to TYPE. In the 
TYPE mode you can enter work, character 
and number information. For example press 
the Memo key. Now type letters. To enter a 
number, simply press Data and then the 
desired numbers. To advance to the next 
line, press Shift and Return. Now continue 
entering words or numbers. It's easy! As 
you're typing, the information appears on 
the Liquid Crystal Matrix Dot display. 

CORRENT AND PRINT 

You made an error? The Buffer Memory 
stores up to 48 characters. If you make a 
mistake, use the left or right arrow keys to 
align the cursor with the character. Now just 
type in the correction. When you've reached 
46 characters in the Buffer Memory, press 
Print, and all the data you entered is printed, 
error-free, on plain white paper. If you have 
more data to input, continue as explained, 
again up to 48 characters — then Print. 
When finished, you'll have a beautifully lined 
up word and/or number message — per- 
manently recorded. 

ITS A CALCULATOR! 

Typing capabilities and calculator — All 
In One! Memowriter is a full function 
calculator. Simply flip the mode selector to 
COMP and your calculator is ready! Addi- 
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567. 89+ 

INSUR. 3.5; 

584. 9267* 

584. 9267+ 
FREIGHTAGE 

45. 67= 
630 .5967* 

CIF 

650. 5967+ 

I -DUTY 15.H 

725. 186205* 

725. 186205+ 

HANDLING CHARGE 

23.45= 

748.636205* 

748.636205+ 

A-tVU 30 . \ 

975.2270665* 

973. 2270665+ 

R-M/U 40. V. 

1362.517893* 




TO MR. WORTH 
TEL. CALL FROM 

MR. BAKER 

PLEASE CALL BACK 
NO. 2 12- 123-4567 

ll-U-81 
BY JACKSON 




TELEPHONE 
MESSAGES 




SHARP 

22-22 NAGAIKECH0 

AEENO-KUi OSAKA 

JAPAN 




LABEL PRINTING 



INVOICE 

tion, multiplication, division and subtrac- 
tion. Plus you can compute constants, 
power, reciprocal, add-on/discount, percent 
and chain calculations! Floating or fixed 
decimal and a 4-key memory. 

WORD MEMORIES 

Memowriter has amazing memory. You 
can store almost 30 words and numbers (120 
characters) in his memory bank for future 
use. Here's how you do it: Say you're selling 
pens for $2.95 each. You want to store this 
constant for future sales calculations. You'll 
select P for the word memory. Now here's 
the simple sequence you would press in the 
TYPE mode: Memo P "Pen Data 2.95" It's 
memorized! To recall this line of data, you'll 
just press P. Now when computing in the 
COMP mode, you'll see how convenient 
"word memories" becomes. For example, to 
calculate the cost of 4 pens, press the 
following key sequence in the COMP mode: 
Memo P x 4 That's all! The answer appears 
on the display. Press Print and the entire 
operation is permanently recorded on 
paper! 

INFINITE USES 

Memowriter's amazing "word memories" 
will help you quickly compute and print 
sales reports, itemized discount sales 
calculations — while you're riding on the 
train! You can even type yourself a fully 
detailed itinerary, with plane schedules, ar- 
rival and departure times, appointment 
times, addresses and telephone numbers — 
and you can prepare this while riding in a 
taxi or waiting in line! You can even make 
copies for your secretary, spouse or partner. 
Just press Print repeatedly, until you have 
the needed number of copies! 

TRY AT NO-RISK FOR 30 DAYS 

We've tried to give you an idea of the 
Memowriter's capabilities. But there are 
more — and too many to describe in one 
page! That's why we are inviting you to try 




SHARP NEWEST INVENTION, THE 
"MEMOWRITER" HAS ALPHABET KEYS IN 
TYPEWRITER-LIKE ARRANGEMENT 



Memowriter on a 30-day, no risk trial. 
Memowriter Is only $139.95 plus $2.50 in- 
sured shipping. Send for Memowriter today. 
Try it for 30 days. If you're not completely 
satisfied, send it back and we'll refund your 
money promptly! 

Memowriter comes complete with AC 
adapter, roll paper, ribbon cartridge, soft 
case, template and instruction manual. 
Order extra paper, 10 rolls only $16.95. 



DON'T MISS OUT 

ORDER NOW 

Inventories may be tight before the 
holidays. So don't wait — order now. Simply 
send a check or money order to us at the ad- 
dress below. Credit card holders can call 
one of our toil-free numbers anytime: 

800-526-2801 

If Busy or No Answer Call 

800-257-7850 

In New Jersey call 800-322-8650 
N.J. residents please add 5% sales tax. 

^^M INTERNATIONAL SALES GROUP 
%■■# THE IMAGINA TION PEOPLE' 

Dept. RE-12, Lakewood Plaza 
Lakewood, New Jersey 08701 
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More information on computer products is available. 
Use the Free Information Card inside the back cover. 



FREQUENCY SYNTHESIZER, the Proteon 
PR080, is a single-card, phase-continuous, MUL- 
TIBUS- compatible unit designed for such appli- 
cations as measurement and control, communi- 



cations and tracking, system simulation, and 
automatic test. The Protean PROSOcan make fre- 
quency/phase changes in less than 300 nanosec- 
onds after the execution command is given. 



ADVANCE is Proud to Introduce the WESTON 
ROADRUNNER A Breakthrough in Price/Performance 
Level of the New Generation of Multimeters j 

r The WESTON ROADRUNNER ADMM 
with its "beeping" Audio Response allows you 
to take your eyes off the meter and still take 
a measurement. 

Now, in a custom-designed field service 
unit, important measurement functions can 
be HEARD as well as seen. In addition, 
functions not previously available from 
digital multimeters are standard benefits 
on this compact, easily handled instru- 
ment... a truly new dimension in the art of 
checking and testing. An audio signal 
response guides the operator in testing. 
An audio signal response guides the 
operator in testing and permits full con- 
centration on the task without having to 
refer to a visual reading. The clearly audi- 
ble "beeping" signal provides instant 
answers to quick, sure and accurate 
testing. 

SPECIFICATIONS 

™. ,»,«« RAHOE ACCURACY 
DC VOLTAGE 



200mV, 2V. 20V. 200V, 1000V 




ONLY 



AC VOLTAGE 



200mV. IV, 20V. MOV, 750V 



DC CURRENT 



X-Mas Special 
FREE CASE 

(offer expires Dee. 31, 1980J 



139 



Case $1000 

Shipping S3. 00 



2mA, 20mA, 200mA. 2000mA 



T™A 



AC CURRENT 



2mA. 20mA. 200mA. 2000mA 



RESISTANCE 



2oon, an, 20kn. 200k n . 2000* n. 20*111 



Weight 1 Ifa. Dimensions: 7.5 in. x 3.4 in. x 1.9 In. 

Power Single 9V battery 

Battery Life: Up to 200 hrs. with alkaline battery 



The Roadrunner ADMM Features 

• Six Functions 
« 29 Ranges 

• 0.5% Accuracy on DCV 

■ 5 Range Audio Response Function 

■ Color coded easy-to-read front pane! 

and pushbuttons 

• 0.5" LCD Display 

• Rugged Case for "Field Use" 

• RFI Shielded 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE mnmwM 

800-223-0474 ADVA 



bJ WEST JSIh SI REE I NEW YOflK 







Operating over a 10-Hz to 2-MHz range, it offers 
0.0023-Hz resolution and can provide 1-jiHz res- 
olution under microprocessor control. Output 
waveform is sine or square. The unit is pro- 
grammed using a straight-forward binary number 
base and binary frequency commands can be 
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updated in 25 microseconds. Frequency stability 
is 100 ppm on internal reference, or the built-in 
crystal oscillator can be locked to an external 
frequency standard. Price is $1300 each (1-9) 
with OEM quantity discounts. — Proleon Assoc., 
Inc., 24 Crescent St., Waltham, MA 02154. 

ACCOUNTS RECEIVABLE SYSTEM for the 

TRS-80 Is a "balance forward" type system that 
provides complete end-of-month billing, ready- 
to-mail statements, automatic customer-record 
updating, totals for general ledger posting, op- 
tional message lines on billing statements, and 
full accounts-receivable analysis including activi- 
ty status. 

This Radio Shack program requires a minimum 
configuration of a Model I TRS-80 Level II system 
with 16K of RAM, expansion interface, two disc 
drives and an 80-column (or wider) printer. If a 
third disc drive Is added, the package can handle 
up to 500 accounts and 2500 transactions per 
month. 

The Accounts-Receivable Package is priced at 
$149.95 and is available at Radio Shack stores 
and dealers and Radio Shack Computer Cen- 
ters, — Radio Shack, 1 Tandy Center. Fort Worth, 
TX 76102. 

CIRCLE 122 ON FREE INFORMATION CARD 

GPIB-488 ADAPTOR, model 488-80B, permits 
the connection of the TRS-80 Model I computer 
to the GPIB-488 bus. That allows the computer to 
communicate with any number of scientific in- 
struments that use this bus as a standard. A min- 



I 
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imum of 16K of RAM and Level II BASIC are 
required. The software, supplied on cassette or 
disc, will work with Level II BASIC, Level HI BASIC 
and Disc BASIC. Price Is $225.— Scientific Engi- 
neering Laboratories, 11 Neil Drive, Old Beth- 
page, NY 11804. R-E 



Start learning and computing for only $129.95 witn a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O. 

THE NEW EXPLORER/85 SYSTEM 

Special! Full 8" floppy, 64k system for less than the price of a mini! Only $ 1 499.95! 



Imagine — for only 5129.95 you can own ihe starting 
level of Explorer/85, a computer dial's expandable inlq 
full business/development capabilities — a computer 
lhal can be your beginner system, an OEM controller, 
or an IBM -formatted B" disk small business system. 
From the first day you own Exp|Qrer/B5, you begin 
computing on a significant level, and applying princi- 
ples discussed in leading computer magazines. Ex- 
plurer/65 features the advanced Intel SOBS cpu, which 
is 100% compatible with Ihe older S080A. It offers on- 
board S- lOO bus expansion. Microsoft BASIC in ROM, 
plus instant conversion to mass storage disk memory 
with standard IBM -formatted 8" disks All for only 
$129.95. plus the cost of power supply, keyboard/ 
terminal and RF modulator if you don't nave them (see 
our remarkable prices below far these and other, ac- 
cessories). With a Hex Keypad/display front panel. 
Level "A" can be programmed with no need for a ter- 
minal, ideal for a controller. OEM. or a real low-ccsl 
start. 



(Also available wired & tested, $1799.95) 








Levef "A" is a 
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gjg^ complete operating 




■5v ^jk system, perfarl far 
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'•iiN bes Jnncrs, hobbyists 
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P* industrial 1 conlraitar 




use. £129.95 



Full 1 3" disk system for Jess than the price of □ minj (shown wllh 
WerronicsExploref/SS computer and new terminal/ System features 
floppy drive from Control Data Corp.. world's largest moker of 
memory storasn systems fnoj a hobby brand?,) 



LbvgI "A 1 ' 
Wilb Hex 
Keypod/Disploy. 



LEVEL "A" SPECIFICATIONS 

Explorer/OS's Level "A" system features the advanced 
Intel 6085 cpu, an B3S5 ROM with 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM I/O - - - 
ah on a single motherboard with room for RAM/ROM/ 
PROM/EPROM and S-100 expansion, plus generous 
prototyping space. 

PC Board: Glass epoxy. plated through holes with 
solder mask. ■ I/O: Provisions for2S~pin (DB25) con- 
nector for terminal serial I/O. which can also support a 
paper tape reader . . . cassette tape recorder input and 
output . . . cassette tape control output . . - LED output 
indicator on SOD (serial output) line . . , printer inter- 
face (less drivers] . . . total of four 8-bil plus one 6-bit 
I/O ports. ■ Crystal Frequency: 6.144 MHz. • Control 
Switches: Reset and user ( RST 7.5) interrupt . . . addi- 
tional provisions lor RST 5,5, 6.5 and TRAP interrupts 
onboard. ■ Counter/Timer: Programmable. 14-bil bi- 
nary. • System RAM: 256 bytes located at FdOO. ideal 
for smaller systems and for use as an isolated stack 
area in expanded systems . , RAM expandable to 64.K 
via S-lOfJ bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located at Fj*0p. leaving 
t#00 free for user RAM /ROM, Features include tape 
load with labeling . . , examine/change contents of 
memory . . insert data . . . warm start . . . examine and 
change all registers . . . single step with register display 
at each break point, a deb uggincj/t raining Feature . . . tp 
Id execution address . . , move blocks of memory from 
one location to another. . . fill blocks of memory with a 
constant . . . display blocks of memory . . . automatic 
baud rate selection to 9600 baud . . . variable display 
line length control (1-255 characters/line} . . , chan- 
nelized I/O monitor routine with 8-bit parallel output 
for high-speed printer . . . serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad/Display Version): 
Tape load wjth labeling . . . tape dump with labeling 
. . . examine/change contents of memory . . . insert data 
. . . warm start . . . examine and changed! I registers . . . 




single step wllh register display at each break point . . . 
gu to execution address. Level "A" in this version 
makes a perfect controller for industrial applications, 
and is programmed using the Netronics Hex Keypad/ 
Display. It is low cost, perfect for beginners. 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system-defined and 16 
user-defined keys. Six digit calculator- type display 
thai displays full address plus data as well as register 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides (he S-.QG signals plus buffers/ 
drivers to support up to six S- 100 bus boards, and in- 
cludes; address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks . . address decoding for 
onboard 8k EPROM expansion selectable in Bk blocks 
. . . address and data bus drivers foronboard expansion 
, . .wait stale generator (lumper selectable), to allow the 
use of slower memories . . . two separate S will regula- 
tors. 

LEVEL "G" SPECIFICATIONS 
Level "C expands Explore r/flS's motherboard with a 
card cage, allowing you to plug up to six S 100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorers deluxe steel 
cabinet. Level "C" includes a sheel metal superstruc- 
ture, a 5-card. gold plated S-10O extension PC board 
that plugs into the motherboard. ]usl add required 
number nf S-lDO connectors. 



*'rt 



LEVEL "D" SPECIFICATIONS 
Level "D" provides 4k of RAM. power supply regula- 
tion, filtering decoupling components and sockets to 
expand your Explorer/B5 memory to 4k (plus the origi- 




nal 256 bytes located in the ai55A}. The sialic RAM 
can bo located anywhere from jflflW In EFFF in 4k 
blocks. 

LEVEL "E" SPECIFICATIONS 
Level "E" adds sockets for Bk of EPROM lo use ihe 
pop u la r I ntel 271 6 or the TI 25 16 It incl udes all socket s , 
power supply regulator, heat sink. Tillering and decou- 
pling components. Sockets may also be used for 2k k a 
RAM IC's (allowing for up In 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

• 8CONTROLDATAC0RP- • OilocipKily: 401.016 bytes 

professional drive. ( SD |, 802.032 byle* [DD], 

• LSI controller. unformatted. 

• Wrileprotecl. • Access time: ZSnrn (one 

• Single or double density, (rack) 

DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 

■ Conl B -t»lsijpiofourfl"dnvM. * 271 fl PROM socket included 

• 1771 A LSI (SD) floppy disk roruscincusiqni 
controller. applications, 

■ Onboard daU separator * Onboard crystal controlled. 
(IBM compatible). * Onboard !.■■: :■ baud rate 

■ 2 Serial I/O ports roneralon(D9eOQtMucL. 

• Auicbooiio disk sysiem * Double-aided PC board 
when system met. (glass epoxy. ) 

DISK DRIVE CABINET/POWER SUPPLY 

■ Dehiw alee! cabinet with individual power supply tor max- 
imum reliability and stability 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 

PAK! 

Beginner's Pak (Save J26.D0!) — Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and AP-1 
5-amp Power Supply: (regular price $199.95). now at 
SPECIAL PRICE: S1SM5 plus post & injur. 
Experimenter's Pak 11 (Save K3.40!) — Buy Level 
"A" [Hex Key pad /Display Version) with Hex 
Keypad/Display. Intel 80B5 User Manual. Level "A" 
Hex Monitor Source Listing, and AP-1 5-amp Power 
Supply: (regular price $279.35). all at SPECIAL 
PRICE: J219.B5 plus post. -. injur. 
Special Microsoft BASIC Pak (Save $103,001) — In- 
cludes Level "A" (Terminal Version). Level "B", 
Level "D" (4k RAM), Level "E". Bk Microsoft in 
ROM. Intel B0B5 User Manual. Level "A" Monitor 
Source Listing, and AP-1 5-amp Power Supply: (regu- 
lar price $439.70), now yours at SPECIAL PRICE: 
$329.05 plus post. & insur. 

ADD A TERMINAL WITH CABINET. 

GET A FREE RF MODULATOR: Save 

over $114 at Ihis SPECIAL PRICE: $499.95 

plus pqsl. & insur. 
Special B" Disk Edition Explorer/85 (Save over $104!) 
— Includes disk-version Level "A". Level "B". two 
S-10G connectors and brackets, disk controller. 64k 
RAM. AP-1 5-amp power supply. Explorer/85 deluxe 
steel cabinet, cabinet fan. 8" SD/DDdisk drive from 
famous CONTROL DATA CORP. [not a hobby 
brand!), drive cabinet with power supply, and drive 
cable set-up for two drives. This package includes 
everything but terminal and printers (see coupon for 
them). Regular price 51630-30. all yours in kit at 
SPECIAL PRICE: $1499.95 plus post. & insur. Wired 
and tested, only $1799,95. 

Special! Complete Business Software Pak (Save 
$625.90!) — Includes CP/M 2,0. Microsoft BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price $1325). yours 
now al SPECIAL PRICE: $699.95. 



Please send Ihe items checked below: 
D Explorer 85 li>iel -.V kit i IVrni.ii.il Version). H2S,95plus 
S3 post & insur. 

□ EirJoreriM level "A" tdl I Hex Keypad /Display Version) . . 
$129.95 plus S3 posl. & insur 

□ 8k Microsoft BASIC on cassette tape. S64.B5 postpaid. 

□ 8k Microsoft BASIC In ROM kit (requires Levels "B ", "D" and 
"E"). . . fGQLdo plus 52 posl. & insur. 

D Uvd "B" |S- 1 001 Ul SIBJi plus S2 posl. & i nsu r. 

□ Level "C" |S- 1 00 frcard n pander ) U I $39.9 5 plus $2 posl 
& insur. 

D Level "D" |4k H4M| Id! $80.95 plus $2 post. & insur 

D Level "£" (EPR0M/R0M) kit . $5.95 plus 501 psh 

D Dctuic Steel Cabinet for Explru er/B5 . . $19.95 plus $3 punt, 

& insur. 

D Kan For Cabinet . . $15.00 plus St. 50 post. A insur. 

□ ASQ1 keyboard,' Computer Terminal lal: Wurcs n full 126 
character sel, u&l case: full cursor t:nnlruk 75 ohm videu 
tHitput: convertible lo tiautiul tiutput: selectable baud rale. 
RS23Z-Cur 20 ma, I/O. 32 or 64 character by 16 line formats. 
and can he used with eithera CRT monitor ora TV set (if you 
have an RF modulator} . . . $149.95 plus 53.00 posl. * insur. 
Q MUue Steel Cabinet fur ASCII kevhoaraVlerminal . . . 

S 10-95 plus 52 50 posl. * insur. 

□ Newt Terminal/ Mortior; (Sec photo) Same features as above. 
except 12" mnnilnrwilh keyboard and terminal is in deluxe 
single cabinet: kit . . . S 399.95 plus $7 posl. & insur 

D Haieltlne I ermlnals: Our prices l(X) lowtoqunle — CALLUS 
D Lear-Slgler ( crmlnaJsa 1 printers; Our prices 1hh> low lo quote. 

CALLUS 
D Hex Keypad' Display Id! . . S60.85 plus $3 post. 1 insur 



Q AP-t Power Supply Kit ±8V @5 amps) in deluxe stall cabinet 

. 539,95 plus 52 posl. & insur. 
: tol d 11 a ted S- 100 Bus Connectors $425 each, past paid 
D Rf Modulator loT (a! lows you lo use your TV sin as a monitor) 

... $8 95 pcslpala. 
D ISkHAM Idl |S- 100 board expands lc in; i $199.95 pi us $2 

posl. & insur. 
n 32k RAM kit $299.95 plui $2 post & Injur, 

4BkR\Mkll S 399.95 ;, 1 1„ SI! ;..sl ,-, irm:: 
□ 54k RAM kit $109.95 plus S2 post « insur 
r [Bk RAM Expansion kit tic expand any of ihe almve in 15k 

hlccks up [Q 64k I . . 190,95 plus H pea ,-i insur. ,'a,; I: 

~: Intel 9065 cpu users' Manual $7,50 posl pa id. 

D 12" video Monitor : tiiMHi bandwidth) . $139.95 plus U 

post. & insur. 
D Beginner's Pak|5ceahi]ve)$l89,B5pluss4r»>si*insur. 
D Expertmenlet's pak [sec above) $219.95 plus $s post ft 

insur. 
D Special MICrosoH BASIC Pak Wlboul Terminal (see Bhovel . . 

$129.95 plus $7 posl. ft insur. 
D Same as above, plus ASCII Keyboard Terminal with Cabinet, 

Ul Free RF Modulator [see above] . . . 1498.95 plus $10 posl. 

ft insur. 
"Spec[al8"ntskfcdJllonF.iploier/a5[s 1 ,,,jl,„i,,| $1499.95 

plits $26 post ft insur 

D Wired ft Tested 5 1 799,85 plus 526 posl . a i ns ur 
3 Extra 8" CDC Floppy Drives $499.95 plus 512 post, ft insur. 

D CaMmH s Power Supply For Drive. . IML95 plus 53 post & 
insur 
D Drive Cable Set-up For Two Drives $23 plus $1.50 post ft 



$198.95 plus SZ posl 
above] . 



□ Disk I n 1 1 1 rot 1 1 ■ r !«wr a rtl 1 1 1 I l'11-i i r I s 

ft [nsur 
u Special: Complete Business Software Pak |: 

£909,98 postpaid 
SOLD SEPARATE \S: 
LI' M 1.4 SltKJ ; 

□ CPIM2J8 S150;s:sl;i:.nl 

J Mlctosofl BASIC $325 ■.. ...i .■ ...' 
c Intel 9085 cpu user Manual $7 50 postpaid. 
O level "A" Monitor Source Listing $25 pottpud 

flam I UHH.il L .SA Credll Card Buyers OtMslde Lonnetttcul ^^ 
(.ALL TOLL FREE: 800-243-7428 M 
To Order From Connecticut Or Fur Technical ^V 
Assislnnce oal] (203] 354-9375 ™ 

Total Enclosed (Conn res. add sales tux) S 

Paid By. 

D Personal Chink D Cashier's Chtwk/Mimey Onler 

DV1SA D Master Charge (Bank No ,) 

Accl. Nn. . G*p- Dale 

Signal u re 

Prinl 

Name 

Address 

Citi 



:it y _ 

Slate . 



. Zip- 



p^ NETROMCS KtisMrcli & DRVcJopmcnl Lid. 
Isn 133 Litchfield Road, New MWord, a 06776 
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VHF TONE TRANSMITTER 

I'D LIKE TO SHARE WITH YOU A SIMPLE, 

inexpensive and very useful circuit. Orig- 
inally designed to generate horizontal 
bars on a TV screen to aid in vertical- 
linearity adjustments (test patterns are 
hard to find these days), the circuit is 
actually more useful as a RF signal gener- 
ator that can be used for simple checks of 
TV and FM-radio RF, IF and AF stages. 
Its range is about 50 feet with a short 
whip antenna, but for most applications 
no antenna is required. 

The first section, a tone generator, is 
made up of a unijunction transistor, Ql, 
and Rl, R2, R3, and C2. Transistor Ql 
pulses on and off at a rate determined by 
the time constant of Rl and R2, together 
with the capacitance of C2 and the 
Bl-emitter junction of Ql. Trimmer po- 
tentiometer R2 determines the frequency 
of the tone generated and allows a range 
of approximately 100 Hz to over 5 kHz. 

Transistor Q2 is the RF oscillator. Its 
frequency is set by tuned circuits consist- 
ing of LI, C5, C6, and the interelectrode 
capacitance of Q2, The values shown will 
give a tuning range of about 55 to 108 
MHz. Capacitor C6 provides positive 
feedback from the emitter to the collector 
of Q2, for oscillation. 

The audio tone generated by Ql is 
applied to the base of Q2, causing the 
collector current to vary at the frequency 
of the tone, yielding an amplitude-modu- 
lated (AM) signal. This, in turn, varies 
Q2's collector-to-emitter capacitance 
(which makes up part of the tuned cir- 
cuit) and causes the output frequency to 
vary similarly, producing a frequency- 



modulated (FM) signal, as well. The RF 
signal is coupled to the antenna through 
capacitor C7. 

Most of the component values are non- 
critical. Q2 can be almost any silicon RF 
transistor, such as a 2N3904, (Note: 
depending on the transistor, the bias- 
resistor values may have to be changed to 
obtain stable oscillation.) Capacitor C6 
should be a silver mica type; all the others 
can be ceramic discs or paper. I used 'A- 
watt resistors as a compromise between 
size and physical strength. 

Tuning-capacitor C5 is a small trim- 
mer, I used a mica trimmer in my proto- 
type and soldered a short shaft (a ma- 
chine screw with the head cut off) to its 
adjustment screw; doing that permitted 
me to attach a small knob for adjustment 
purposes. 

Coil LI consists of five turns of num- 
ber- 18 bare wire, close-wound on a piece 
of '/i-inch wooden dowel. The length of 
the winding is about 'A-inch. One end of 
capacitor C7 is soldered to the coil one 
turn away from the nine-volt supply end 
(refer to Fig. 1 ) and the other end of the 
capacitor goes to the antenna. The circuit 
is easily built on a piece of perforated 
construction board that can be placed, 
along with the nine-volt transistor bat- 
tery, in a small plastic box. 

To adjust the vertical height and lin- 
earity of a TV set, place the tone trans- 
mitter near the set and use R2 to select 
the number of horizontal bars to be dis- 
played. Once the picture is steady and the 
bars are sharp, adjust the set's vertical 
controls so that all the bars are of the 
same height and are evenly spaced. 

Be certain to tune the tone transmitter 

ANT. 
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to an unused TV channel to avoid (illegal) 
interference with the reception of broad- 
cast stations! 

The fundamental tuning range of 55 to 
108 MHz covers the lower TV channels 
and the FM broadcast band, but harmon- 
ics can still be detected — although more 
weakly — on the upper-VHF and UHF 
channels. The fact that both AM and FM 
signals are generated makes it possible to 
use this transmitter to check almost any 
receiver within its frequency range. A TV 
set's sound section (discriminator) will 
reject the AM portion of the signal, while 
its video section will respond to it. Simi- 
larly, the TV sound section, and FM 
receivers, will respond to the FM signal 
produced. — Robert M. Laskie 



NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit-board holder, 
tray base mount, and solder station. 
Selections will be made at the sole dis- 
cretion of the editorial staff of Radio- 
Electronics. 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 
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Date 



Street 



City 



State 
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Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 

200 Park Ave. South, 

New York, NY 10003 



An in-depth look at 
the only w plug-in"remote control system 

^ver need for your home. 



FUNCTIONS: 
ON AND OFF 



NOW AVAILABLE 

DELUXE WALL 

SWITCH MODULE 

(Not shown) $18.95 



FUNCTIONS: 

ON, OFF. BRIGHTEN 

/'-NO DIM 




16 UNIT CODE 
KEYS 



You're in control 
by remote control 

Simply plug in The Controller™ 
and the BSR System X-10'modu!es, 
and control lights and appliances 
anywhere in the house by pressing a 
few buttons. So it's easy to take control. 

There's no end to all 

of the control you've got. 

You can turn on the TV, radio or 
stereo in the morning to help you wake 
up without getting up from bed. Or at 
night, turn on the lights before going 
downstairs so you don't have to fumble 
in the dark. Turn off unnecessary lights 
and help get your electric bill under 
control. Or, dim the lights and save 
energy, too. 

And when it's time to turn in, just 
push a button and turn everything off. 
And sleep soundly. But, if you hear a 
strange noise in the middle of the night, 
you can press a button to turn on all the 
lights and scare the daylights out of an 
intruder. 

The Controller is designed to 
control every room in the 
house. 

By pressing the buttons on the 
Command Console keyboard, 
command signals are transmitted over 



modules. And you're ready to 
take control. 



existing household wiring to the 
module of your choice. The Lamp 
Module turns on, off or dims any 
incandescent lamp up to 300 watts. 
The Appliance Module turns 
appliances like TVs, window fans or 
stereos on and off. And the Wall Switch 
Module is designed to turn on, off or 
dim any light or lamp up to 500 watts 
normally operated by a wall switch. 

There's even a Cordless Controller 
that transmits signals to an Ultrasonic 
Command Console from up to 30 feet 
away. So there's plenty of control for 
everyone. 

Simplicity is built into 
the system. 

No special wiring is 
needed. Simply plug The 
Controller Command 
Console into any wall outlet 
in any room of the house. 
Then plug your lamps and appliances 
into the appropriate modules. Plug in 



BSR X-10 SUPER SPECIAL 

DELUXE 
ULTRASONIC CONSOLE 

REGULARLY $49.95 

NOW $29.95 

With the purchase of three or more 

modules 

Modules normally $17.00 ea. 

Modules ot your choice 

3 lor $47.95 6 lor $83.95 

Ultrasonic Hand Unit 

Normally $24.95 Now $18.95 

Please add $3.00 lor shipping 

TOLL FREE HOT LINE 

800-223-0474 




THE TIMER™ Automatically Programs 
Lights, Appliance*. Just plug in The Timer 
and the BSR X-1D modules and you can pro- 
gram up to 8 lights and appliances to go On 
and OH up to twice a day. UL lisled. 
$74.95 It purchased separately. If purchased 
with 3 or more mod u lea $59.95 
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An unusual regulator circuit from Hitachi. 

JACK DARR, SERVICE EDITOR 



WE TRY OUR BEST TO KEEP UP WITH THE 

newer circuits used in TV today, especial- 
ly in the regulated DC power-supply area. 
That is where a great many of the trou- 
bles show up. Here's one that started 
showing up in the Clinic mailbag and also 
at the same lime on my bench. That kind 
of coincidence has followed me around 
for years. There are several very unusual 
features. 

This is a regulated DC power supply, 
as used in Hitachi chassis NP4SX-H2. 
(Sams No. 1619-1.) The circuit-action is 
the same as in other sets; a control tran- 
sistor varies the DC output voltage, and it 
is controlled by an error-amplifier stage, 
etc. However, the principle used here is 
novel. What it does is control output volt- 
age by varying the value of the input filter 
capacitor! That capacitor acts as a reser- 
voir for charge developed by the rectified 
AC line voltage. The bigger the reservoir, 
the greater the charge it holds. Its capaci- 
tance is varied by putting a transistor in 



series with its return (negative) lead. The 
transistor is controlled by an SCR, which 
is controlled by a differential-amplifier 
circuit called a phase detector. 

If the DC output voltage goes up, the 
SCR is left off, as is the transistor. That 
raises the impedance in the return of the 
capacitor making it smaller and thus able 
to hold less charge. The output voltage 
decreases. If the DC output voltage goes 
down, the SCR is gated on, the transistor 
conducts and the impedance in the return 
leg of the capacitor is reduced, thus let- 
ting the capacitor hold more charge. 

Figure 1 shows the schematic of the 
curcuit, as provided by Hitachi. Transis- 
tors TR903 and TR904 are the differ- 
ence-amplifiers. The transistor with the 
higher base voltage is off, while the other 
transistor is on. Collectors of both tran- 
sistors go to the gate of SCR TR901, 
through different resistor networks. The 
base of TR904 is normally volts. The 
base of TR903 samples the DC output 



across the input filter capacitor C908, 
through a resistor network. !f the voltage 
across the capacitor goes up, the base of 
TR904 goes up, and it cuts off. That 
leaves the SCR turned off, as well as tran- 
sistor TR905. This reduces the voltage 
across the capacitor. If the voltage across 
the capacitor goes down, TR904 is turned 
on, which gates SCR TR901 on. When 
SCR TR901 conducts, so does the "con- 
trol" transistor TR905. The charge on 
the capacitor rises and the voltage comes 
back up. 

Besides that, the output voltage is sam- 
pled by a voltage-divider/reference-volt- 
age network on the output. That controls 
the base voltage of TR907, which is an 
error amplifier that aids in the same pro- 
cess. For conduction of TR905, apparent- 
ly the SCR must be conducting, and the 
error amplifier must also be conducting 
to bias TR905 on. 

The action of the difference-amplifier 
circuit is quite complex. It seems to be 
controlled both by the DC voltage levels 
of the output, and an AC signal from the 
ripple-output of the rectifier. 
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FIG. 1 
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The base voltage of TR907 comes from 
a voltage-dividcr/reference-voitage mod- 
ule, which is M901 . A tap on the voltage 
divider develops the base voltage. No 
resistance values are given for that in the 
parts lists. It's a ceramic, flat 5-pin 
device, Hitachi 2370141. 

Not shown on that schematic is the 
high-voltage hold -down circuit. That also 
has an SCR, TR708, and a reference 
module, M701 (Hitachi 2370151). The 
SCR anode is connected through a 680- 
ohm resistor to the base of the horizontal 
oscillator transistor. The voltage divider/ 
detector network is connected to a wind- 
ing on the flyback, pin 4, which develops 
a pulse. That develops a DC voltage in the 
module. 

If the flyback output goes up the high- 
voltage also increases and the increased 
voltage from the module triggers the 
SCR. The SCR turns on and shorts the 
horizontal oscillator, killing the whole 
stage. When the SCR turns on, it stays 
on. The power must be turned off to allow 
it to reset. 



JUMPER WIHE EQUIPMENT-C 
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CATHODE SIDE 
0FCR7IZ 



FIG. 2 

The Hitachi instructions include a test 
setup for checking the action of the high- 
voltage shutdown circuit as well as the 
low-voltage regulator. Figure 2 shows the 
test setup. The negative return of C908 is 
jumpered to ground, shunting the SCR- 
etc. A 33K resistor (Equipment-C) is 
hooked from TR907 base to ground. A 
precision DC voltmeter is connected to 
the cathode of CR7 1 2, which is the diode 
used to rectify the flyback pulse for the 
operation of the sensing circuit. That is 
done through a network, shown as 
"Equipment-B," consisting of a diode 
(its anode to CR7 1 2 cathode) and a 300 K 
resistor shunted by a 3.3 fiF capacitor, to 
ground. The DC voltmeter connects to 
the junction of the diode and R-C net- 
work. 

Plug the set into a variable-voltage line 
transformer. Set the line voltage to about 



CREATE ANY 
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rriylrim patterns BBC* (With 

i'B activated from oltfit 
panel touch plate or optional fool switch and are 
automatically synchronized to the mam mythm. 
Improved memory circuitry lots the "save" 
Id rhythm patterns (or cvei on© year while 
battery rife lor normal operation has pesn 
extended to several trundled hours. 
In easy to asssmnte kit or full/ assembled 

( ) Send H3750 '010111 Set Kit, $39.95 plus S3 

shipping enclosed. 
( ) Send #3750 'Drum Set Assembled. 5154.95 

plus S3 shipping enclosed. 
i ) Send Free Catalog. 
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The world of 

electronics 

gee- wizardry 




32-pages of test instruments — from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled, EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50«S for first class mail. 
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08 New South Road 
Hicksvllle, N.Y. 11 80f 
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SAVE TIME AND MONEY! 

6100 ,«^ T A 

UNIVERSALE 
DESIGNER 



• Save on digital bread 
boarding 

• Easy transition from pro- 
lolype to wiring diagrams 'ji* 

• Aids digital circuit design 

Kit $49 9a V_5 "^^^ 
Assembled $59.95 l^^l 



SELF-TEACHING AID; V-*-^ 

6101 DIGITAL LOGIC COURSE $29.95 

■ Learn digital logic wilh 25 sell leaching experiments. 



0101 SOLID STATE 

CLOCK/CALENDAR UNIT 

BIG 2W DISPLAY! I 



• 12 '24 hour selectable 

• Alarm output 

Kit $49 95 

A»»mbled $79.95 
Oak Case $29.95 



Satnlaclion GuannlMd on All Asiembled 




FOR FAST DELIVERY CALL TOLL-FREE 



— «* 1-800-426-6254^ 



I 14905 W E. 40TH DEPT RE1I 
REDMOND. VISA 90052 1206) SS39200 



Plcaai ruin m< th« following: 

□ 6100 UNIVERSAL DESIGNER KIT $4195 

□ 61 00 UN I VERSAL DESIGN ER AS5EMBL ED 59.SS 

□ 6101 DIGITAL LOGIC COURSE 29.96 

□ 0101 CLOCKrCALENDAR KIT 48,95 

□ 1 01 CLOCK/CALENDAR ASSEM BLED 7S.9S 

□ OAK CASE 2185 

ADD S3 00 PER ORDER POSTAGE S HANDLING 
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9 reasons why 
the real pros 
prefer Endeco 
desoldering i 
irons 



I Operates at 120v, 
40w. Idles at 20w 
for longer tip life 

3. Cool, 
unbreakable 

polycarbonate 
handle 

4. Exclusive 
bracket 
insures 
alignment, 
prevents 
damage 



2. Flexible, 
burn resistant 
Neoprene 
cord set — 




5. Safety light 
in handle 
tells when 

it's on 



7. Temperature 
control. 
Low, high 
or off. 



• 8. Eight tip sizes. 
Comes with 
.063 I.D. 

9. Converts to soldering iron 
with W" shank type tip 

See your distributor or write . 



Enterprise Development Corp. 

5127E.651hSl • Indianapolis IN 46220 
PHONE 131 ?l '251 1231 
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SERVICE CLINIC 

continued from page 103 



95 VAC. Set the brightness and contrast 
controls fully counterclockwise. Turn the 
set on. The picture should disappear at an 
indicated voltage of about + 148 volts, as 
the AC line voltage is gradually raised. If 
it does, thai is OK. Turn set off and 
unhook the jumpers and networks. Turn 
it on again, normal AC line voltage, and 
check to make sure the picture is stable 
and will not go out at any setting of the 
brightness control. 

So far, various problems have shown up 
in those chassis. In the one on our bench, 
we found that there was no regulation at 
all. The regulator transistor TR905 was 
leaky. When it was replaced, it worked. 
(Caution: Do not rely on ohmmeter 
checks to find leakage like that. Either 
replace the transistor, using one with a 
high breakdown voltage, or use a good 
leakage tester.) In the first case that we 
heard of, the M901 module was defective. 
In another one, the M701 module was 
bad. 

When you run into troubles in those 
sets, check all DC voltages first, and be 
sure to check for the regulator action. If 
need be, set the DC voltage at normal 
level, which is shown in the Sams as 
+ 121 VDC, then check the rest of the set 
for operation. No waveforms are given on 
any of the service data, but we found a 



1 2-volt P-P sawtooth, at vertical frequen- 
cy, on the gate of TR.901, the control 
SCR, after repairs had been completed. 

That is quite a complex and unusual 
circuit, but if you use standard tests, and 
reasoning, to find out what your results 
mean, it shouldn't be too hard to fix. 
Good luck, fellows! Thanks very much to 
a Canadian technician, Don Hughes of 
London, Ont., who sent me copies of the 
Hitachi factory circuit "explanation" of 
how it works. One important precaution; 
be on the lookout for modifications of 
that circuit! I noted in the factory data, 
and two Sams folders, that apparently 
there had been quite a few — so keep an 
eye peeled. The main action seems to be 
the same, though. R-E 

service 
questions 

NO +120 VOLT SUPPLY 
In this Admiral 2M10, 1 get nothing at all 
out of the + 120-volt supply. The + 155- 
volt output of the rectifier is OK. There's 
voltage on the collector of Q9Q0, the pass 
driver, but nothing at all on the base or 
emitter. If I short base-emitter on this 
transistor, I get raster and soundl Any 
clues? — T.D., Bellevue, OH. 

OK, let's warm up the crystal ball and 
see if anything shows up. You say you can 



short the base to emitter of the pass-driv- 
er transistor Q900 and get something. So, 
your pass transistors, QI01/QI02, are 
apparently working. The DC voltage on 
the base of Q900 is fed from the + 1 55- 
volt line. The voltage here comes through 
the start diode, D902; the lower end of 
this circuit senses the +21 2-volt boost 
voltage from the flyback. {Needless to 
say — no +120-voits equals no boost or 
anything else.) Just for the heck of it, 
check that Zener diode which is a 1 25- 
volt unit. For a crystal-ball guess, it looks 
to me as if the start diode could be open! 
That also feeds a short pulse of DC 
through to start the horizontal oscillator. 

OUTPUT-TRANSFORMER 
REPLACEMENT 

/ need an output transformer for a Sen- 
tinel 24 1-T battery radio that I'm trying to 
fix for an old customer. Can you help me 
find a substitute?— J. J., Farming ton, I A. 

Of course! A Thordarson 24S99 is 
exactly what you want. This is a 25,000- 
ohm plate, to 4- ohm voice- coil, unit — if 
you can't find the Thordarson one. 

NEW POWER TRANSFORMER 
NEEDED 
The power transformer burned up on 
this Sears stereo amplifier. Part number 
80-527-0. Sears doesn't have a replace- 
ment. It's in Sams Photofact 1356-5. — 
J.H., Lenoir City, TN 
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ORDER FORM 

Electronics Paperback Book Club 

Quality Paperbacks at Affordable Prices 

□ $13 for a 15% discount Q $25 for ■ 20% discount 

Re checked off the book I want FREE and have included my Fve checked off the free book and have enclosed my $25 mem- 

$15 membership fee. I understand that this fee makes rne a bership fee. I understand that this fee makes me a member of 

member of your book club for one year and that during that time your book club for one year and that during that time I can order 

I can order as many books as I want and deduct 15% from the list as many books as I want and deduct 20% from the list price. I 

price. further understand that I can use my $25 membership fee as a 

credit toward future purchases. 

n CASH NOW 

I've checked off the books that I want to buy. 

To order from this ad: Check off the books you want. Total the prices. Add □ Electronic Calculator Users Handbook $2.95 

in 25e per book for shipping. NY State residents add Sales Tax. Total it up, Q Handbook Of IC Audio Preamp and Power Amp Construction (2.95 

enclose your check and mail. □ 50 Circuits Using Germanium Silicon and Zener Diodes S1.95 

□ Handbook Of IC Equivalents and Substitutes 51.95 □ 50 Projects using Relays SCR's and Triacs 52.95 

□ First Book Of Diode Characteristics. Equivalents & Substitutes 52.95 G 50 FET (Field Effect Transistor) Projects $3.50 

□ 28 Tested Transistor Projects $2.96 D Digital IC Equivalents and Pin Connections 56.95 

□ 50 CMOS IC Projects $2.95 □ Linear !C Equivalents and Pin Connections $6.95 

□ A Practical Introduction to Digital tC's $2.95 Q 50 Simple LED Circuits $1.95 

□ Beginners Guide To Building Electronic Projects $3.50 3 How To Make Walkie-Talkies 53.50 
"J Essential Theory For the Electronics Hobbyist $3.50 □ Radio Circuits Using ICs $3.50 

□ 1st Book Of Transistor Equivalents and Substitutes $1.50 Q Popular Electronic Projects $3.50 

J 2nd Book Of Transistor Equivalents and Substitutes $2.95 Q Electronic Music and Creative Tape Recording $3.50 

□ How To Build Your Own Metal & Treasure Locators $2.95 □ Projects In Opto Electronics $3.50 

ORDERING INFORMATION MAIL TO: 

ELECTRONIC TECHNOLOGY TODAY INC. 

How many books have you ordered _._ _,, _ ... „„, „___ 

17 Slate Lane. Central Ishp, NY 11722 
Total Price , No Canadian Orders 

Shipping (25c per book) 

Signature _ . 

Subtotal 

Name . . 

Tax (NY State Residents) AHHrocc 

Total Enclosed City State Zip 



You don't need an exact duplicate! All 
you need is one that'll give you the cor- 
rect voltage and current rating. In this 
case, that is any 12-volt transformer with 
a center tap. 

Sams shows the maximum output cur- 
rent as only 70 mA, so it needn't be a big 
one. Any "filament transformer" rated 
1 2.6 volts at one amp will do. Watch out 
for the size so that it'll go in the cabinet. 

If you need new rectifiers, use any 
stock silicon diodes; there are a lot of 
those. Anything with a 50-volt rating or 
better, and capable of handing one amp, is 
fine. 

TRANSISTOR REPLACEMENT 

/ need a replacement transistor for a 
Fisher SOO-TX receiver. This is Q971 
(TR1000). The replacement transistor 
guides don't show this correctly; the orig- 
inal is PNP, and the one shown is NPN, 
Fisher says they don't have it. Can you 
help?—W.L„ Ozone Park, NY. 

I'm afraid you've tripped over a typo in 
the guide! A TR1000 is shown, also a 
TR1001, which ought to make up a 
comp-symm pair (PNP/NPN). In an- 
other guide, Sylvania shows TR- 1 000 as 
ECG-129 (PNP). Complementary type is 
ECG-128, which is NPN. Both come in 
TO-39 cases, which is very close to the 
TO-5's. R-E 



HIGH PERFORMANCE 

continued from page 54 




FIG, B— FELT PADS c*mented to bass/mld- 
range driver reduce "break-up." 

covering both the cone with its center 
dome and the felt squares. Top that off 
with a third coat several hours later. 

When the cone treatment has dried 
to a clear finish, the speaker is elec- 
trically and acoustically complete and 
is ready to be connected and used. For 
home applications, you may want to 
put felt feet on the bottom of the en- 
closure to prevent scratching the sur- 
face it will rest on. A fabric grille may 
be stretched over the front of the 
speaker and glued in place, or per- 
forated metal or plastic screens the 



shape and size of the drivers may be 
silicone-cemented to the driver frame- 
rims for a professional "high-tech" 
look. 

For automotive applications, the 
sneaker will require a mounting bracket 
such as the C-shaped brackets sold by 
Radio Shack for mounting of its mini- 
speaker. Alternatively, a bracket can 
be made up from sheet metal or heat- 
formed acrylic sheet. 

When setting up your minispeaker 
for listening, remember that positions 
near corners, or where walls and floor 
(or ceiling) meet, tend to augment bass 
performance, while positions far from 
room surfaces usually minimize bass 
output, so your speaker will more than 
likely sound best near a wall or multiple 
walls. 

You may also wish to experiment 
with the inward angle of the speakers 
in terms of their effect on the stereo 
image, and with vertical — as opposed 
to horizontal — positioning of the cabi- 
net (vertical orientation often provides 
a more clearly localized center image 
of the music). Whatever your choice of 
positioning and set-up details, though, 
we're sure you will find the sound of 
the speaker astonishing, especially 
coming from a box just about the size 
of a cobblestone ! r-e 
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Gome OH, treat yourself— and save money 
too. Subscribe to RADIO-ELECTRONICS today, 
and make sure that you get ail the interesting, 
exciting and authoritative electronics 
reporting in any magazine month after month. 
Don't miss a single one of the upcoming issues jam- 
packed with test reports on new equipment, projects to 
build, servicing ideas, and news of solid state, computers, 
hi-fi, hobbies and everything electronics. Save 
money too — as much as $10 off the newsstand price. 
Subscribe to RADIO-ELECTRONICS, come on, you 
deserve H — check off the money saving offer you prefer 
on the handy coupon, and start enjoying 
RADfO-ELECTfiONICS every month. 




Get the Best— Every Month! 
Mail Today! 

YES! please send me 

□ Payment enclosed, 14 Issues for $13.00 
(You save S4.50 off newsstand price.) 

□ Payment enclosed, 26 issues for $25.00 
(Save More! $10.00 off newsstand price.) 

Q Bill me, 1 year— 12 Issues only $13.00 
(You save $2.00 off newsstand price.) 

Q Bill me, 2 years — 24 Issues only $25.00 
(Save morel $5.00 otf newsstand price.) 

Extra shipping: Canada $3.00 per year, all other countries $5.00 per year. 

B Check here it this is a new subscription. 
Check here if you era extending or renewing your subscription. 
(please print) 
Name . 



Address . 



City . 

Mail to: 



-State- 



_Zip Code_ 



P.O. Box 2520, 
Boulder, Colorado 80322 



Allow 6-8 weeks for 
delivery of first issue. I 



NOW, ADJUST YOUR 

D104 WITH ONr 
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The Fingertip Volume Control makes it simple - without 
screwdrivers, nail files or special tools. 

NO DRILLING! NO SOLDERING! NO CUTTING! 
Remove the stock bottom plate, screw on the 
Fingertip Volume Control, adjust with one finger, and 
talk. It's that simple! 

THE QUALITY UNIT! 

Rugged black Cycolae with aluminum look dial is 
both durable and attractive. No-scratch rubber feet 
protect fine furniture. 

FfTS THEM ALL! 

The Fingertip Volume Control fits all TUG8, 
TUGS, and TUP9 D104 microphones, 
including the Golden Eagle, Silver Eagle, 
and Blackfoot models. Complete 
instructions and hardware included. jsA 

SATISFACTION GUARANTEED! ** 




. Fingertip Volume Control(s) at 57.95 plus flO cents 



URBAN ENGINEERING, INC. 

RO,Box5710S2 

Miami, Florida 33157 

Yes . please send me 

postage and handling each (Florida residents add 4% Lax). 1 understand that if I am not 
completely satisfied,! can return Ihe unit(s) within ten days for a fult refund. 

Name (please print) ■ 

Address | 

City/State/Zfp I 

□ My check is enclosed, please ship within 14 days 

n I bave enclosed a money order for immediate shipping 

□ Charge my credit card: □ Visa □ Master Charge 

- Card No. . Exp Date Slg. J 

CIRCLE 40 ON FREE INFORMATION CARD 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY — iur* 




^sH 



Earn Your 

DEGREE 

by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home-study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. {We are located at 2500 
S. LaCienega Bl., Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin RE8L 

Grantham College of Engineering 

P, O. Bos 35499 

Los Angeles, California 90035 

Worldwide Career Training thru Home Study 




More information on new books is available. Use the 
Free Information Card inside the back cover 



PIMS— PERSONAL INFORMATION MANAGE- 
MENT SYSTEM, by Madan Gupta. SCELBI Pub- 
lications, P.O. Box 133 PP STN, Miiford, CT 
06460. 88 pp. 8V» X 10V. in. So It cover $9.95, plus 
75c postage/handling. 

This book describes a data- base management 
program designed for both novices and experi- 
enced users who desire a program for a small 
computer system such as the THS-80 or other 
computers ustng Microsoft BASIC. Fifteen pro- 
gram applications are described along with com- 
plete source listings and operating instructions. 

CIRCLE 91 ON FREE INFORMATION CARD 

HOW TO BUILD ELECTRONIC PROJECTS, by 
Douglas R. Malcolm, Jr. Gregg Division, 
McGraw-Hill Book Company, 1221 Avenue of 
the Americas, New York, NY 10020. 137 pp 
including index. 5% X 8 inch. Softcore r. $7.95. 
This book Is designed for the beginning elec- 
tronics student and hobbyist, but can also serve 
as a review for advanced students. It starts with 
an introduction to basic electronics, showing the 
student how to read the schematic symbols of 
common components such as resistors, capaci- 
tors, and transformers, along with an explanation 
of their operations. An entire chapter Is devoted 



"IN JUST 10 DAYS, I'LL SHOW YOU HOW TO DO 

REAL MATH 

ON YOUR SCIENTIFIC CALCULATOR!" 




dx 



00 






lim 



n= 1 



•Quick. 
•Easy* 

•Guaranteed* 
•Fun, too! 



STEPUPyourmathskills/osI — thousandsaJready have for RPN Calculators ) writes: 

— byusingmyttFUi met hod inguictebook form, Uncalled "I wish I had had as good a calculus course. 



CALCULATOR CALCULUS and comes with this 
guarantee: // after 10 days you're not astounded at the 
problems yo u re solving on your own calculator, retu rti 
the guidebook for an immediate refund. 

But the point is -you won't want to send it back. For 
this is the easiest, fastest shortcut ever! Theday you 
receiveyourcopyinthemail you'll wanttoput it to work. 
It's that exciting and helpful. 

My name is Dr. George MeCarty . t teach math at the 
University of California. 1 wrote this guidebook to cut 
through the confusion. It does just that— with worked- 
out examples, simple exercises and practical pro- 
blems—all designed to work on your calculator! 

POWER METHODS, Need to evaluate functions, 
areas, volumes — solve equations — use curves, trig, 
polar coordinates — find limits for sequences and series? 
It's all here! 

If you're in the biological, social or physical sciences, 
you'll be doing Bessel functions, carbon dating, 
Gompertz" growth curves, half-life, future value, 
marginal costs, motion, cooling, probability, pressure 
— and plenty more (even differential equations). 

Important numerical techniques? Those algorithms 
are here, too — rational and Padf approximation, 
bracketing, continued fractions, Eulers method, Heun's 
method, iteration functions, Newton's method, 
predic tor-correc tor, su ccessi ve substi t u t ions. Si mpsort's 
method and synthetic division. 

LOOK AT WHAT USERS SAY: Professor John A. 
Ball of Harvard College (author of the book 'Algorithms 
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Professor H. I. Freedmanof the U. of Alberta, writing 
In Soc . Ind. Appl. Math Review, states: "There can be no 
question as to the usefulness of this book.. Jots of exer- 
cises. ..very clearly writtenandm akesfo r easy reading." 

C.B. of Santa Barbara says: 
Your hook hasgivenme much instruction andpleasure. 
I do not hesitate to recommend it. CALCULATOR 
CALCULUS" is a book that inspires the reader to under- 
stand every thing down to the last detail. You seem to 
have put your heart into the teaching part of goad 
writing. " 

MONEY-SAVING OFFER. For a limited time, you 
can invest in CALCULA TOR CALCUL US' for only 
$14.95 plus SI for postage and handling (or$3 by AIR). 
US or foreign. Calif, residents add 90c sales tax. If you 
need a suitable calculator, add $22 [USonly, UPS paid; in 
Calif, add SI. 32 tax) and I'll send you aTl-30 right along 
with your guidebook! As pennywise Ben Franklin said, 
"An investment in knowledge pays the best dividends. " 
(Tax deductible for professionals, ) 

NO RISK WHATEVER! Send for it today. Be sure to 
give me your complete mailing address with your check 
or money order. If you want to charge it (Visa or MC), in- 
clude your card no, and exp. date. Prompt shipment 
guaranteed. Thank you E 

( 1980 EduCALCPublications, DeptD-1 
Box 974, Uguna Beach, California 92652 
In California, call 714-497-3600; elsewhere 
TOLL FREE 24-hour Credit Card orders: 
800—854-0561, Extension 845; Dept. D-l 



to soldering, since the mastery of that operation 
will be crucial to success in any electronics con- 
struction project. 

The second part goes directly to projects that 
the student can take on from what he or she has 
teamed from part one. Those Include such basic 
transistor or special semiconductor projects as a 
simple 110- volt AC tester, an audio amplifier, an 
oscillator, and a DC power supply. 

In the third part, the student Is introduced to 
digital projects, such as a flasher for bicycles, a 
water-level Indicator, and a code oscillator. Parts 
lists, schematics, and component layouts are giv- 
en for all the projects; test procedures are also 
Included. 

CIRCLE 92 ON FREE INFORMATION CARD 

THE ILLUSTRATED COMPUTER DICTIONARY, 
by Donald D. Spencer. Charles E. Merrill Pub- 
lishing Company, Columbus, OH 4321 B. 187 pp. 
5% X 9 inch. Softcovar. $9.95. 

This book is Intended to present clear, precise 
definitions covering the broad language of the 
many aspects of computers; it contains nearly 
3000 words, phrases, and acronyms, and is gen- 
erously Illustrated with diagrams, charts, and 
photos. There are thumbnail sketches of the most 
Important precursors and developers of comput- 
er techniques (even including L Frank Baum and 
his wind-up mechanical creation, Tik-Tok of Oz); 
definitions of the important programming lan- 
guages; terms used by business people relating 
to computer-based management activities; terms 
relating to the effects of computers upon society; 
metric terms, which are becoming more and 
more prevalent, and terms relating to the use of 
computers In education — as well as the full 
gamut of words that everyone working or playing 
with computers needs to know. 

CIRCLE 93 ON FREE INFORMATION CARD 

THE PRACTICAL HANDBOOK OF AMATEUR 
RADIO FM A REPEATERS, by Bill Pasternak, 
WAEITF, with Mike Morris, WA6ILQ, Technical 
Advisor. Tab Books, Blue Ridge Summit, PA 
17214. 538 pp. including glossary, appendix, 
and index. 5Vi X 9% in. So ft cover $9.95. 

This Is a "first" comprehensive, single-volume 
work on ham radio repeaters. It covers all kinds 
of amateur radio FM and repeaters, and contains 
enough advanced concepts to interest even the 
veteran repeater-user. 

Profusely Illustrated with diagrams, photos, 
and charts, there are 46 chapters, putting ail 
kinds of FM/repeater topics within easy reach. 
The circuits that are shown are the favorites of 
the contributors and authors — who are the first 
to acknowledge that others may be better. Every- 
one Into this game has his or her own way of 
doing things— and If your way works for you, then 
It's right I 

The reader Is shown just what jobs a repeater 
should perform, and how It can be made to per- 
form more efficiently, stretching the distance over 
which the user can transmit. There are many tips 
on how to boost performance by using mobile 
equipment, tube-type amplifiers, portable repeat- 
ers, decoders, etc., as well as how to handle RF 
Interference and deliberate interference. Just 
about any question that may occur to a person 
interested In FM operations is answered In this 
book. R-E 

CIRCLE 94 ON FREE INFORMATION CARD 
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1,50 per word prepaid (no charge for zip code) . . . MINIMUM IS WORDS. 5% discount 
for 6 issues, 10% for 12 Issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for Individuals who want to buy Or sell a personal Item) 85* per word 
prepaid , , . no minimum. 

ONLY FIRST WORD AND NAME set In bold caps. Additional bold face (not available as all caps) at 
10* per word. All copy subject 10 publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (I.e., August issue closes May 26). When normal closing date falls on 
Saturday. Sunday, or a holiday, issue closes on preceding working day. 



FOR SALE 



PLANS & KITS 



PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOC1NTHS INC., 
Box 261, Westland. Mi 48185 

DIGITAL multimeter kits handheld, best quality 
0.1% accuracy. The lowest price (n America 
$67.50 write: E. G. TRONICS, 8254 Greenleaf Cir- 
cle, Tampa FL 33615 

TELEVISION alignment— in minutes— while ob- 
serving revolutionary pattern on screen. Check 
RF. IF, video, instantly! So simple and inexpen- 
sive it's incredible. Complete plans— S6. 00. Free 
details. JOHN KOZULKO, Box 2702R. Clearwat- 
er, FL 33517 

DECODE Morse and RTTY signals off the air with 
new Morse -a- Word or RTTY reader. Morse key- 
board also available. Kits or factory wired. Send 
for details. MICROCRAFT, Box 513R, Thiensville, 
Wl 53092 (414) 241-8144. 

CABLE TV descram biers and converters. Build or 
buy. For Information send $2.00. CSD COMPA- 
NY, POB 26. Hudsonviile, Ml 49426 

SUBSCRIPTION TV decoder circuits. Detailed 
plans $4.60. JOE PO Box 61, Cumberland, Rl 
02864 

SUBSCRIPTION television education manual. 
Two scrambling/decoding methods with de- 
tailed circuit*. Decoder dealers listed. $14.95. 
APEX, P.O. Box 26601-R1, San Francisco, CA 
94126 

CAPACITORS, resistors. Integrated circuits, di- 
odes, audio modules, sockets, computer memo- 
ry. Free catalog. WESTLAND ELECTRONICS, 
34245 Ford Road, Westland, Ml 48185. (313) 728- 
0650. 

SOUND EFFECTS SYNTHESIZER. Uses voltage 
controlled oscillator, filter, envelope generator, 
LFO. noise. Unlimited possibilities. Doubles as 
drum synthesizer. PC board with complete plans 
$9.95 or send SASE for information. WAVEFORM 
PROCESSING Dept, R, 7 Bradford Ave., Pitts- 
burgh, PA 15205 

BATTERY charger for dry cells. Very efficient, 
plans $1.60. HARRYSSON, 912 South Cedar, 
Ottawa, KS 66067 

TWELVE bands/channel $100.00 kit still avail- 
able; see May 1976 R/E cover story or write: 
SYMMETRIC SOUND SYSTEMS, 912 Knobcone 
PL, Dept. R, Loveland. CO 80537 

ROBOT info— booklet. $4; basic plans, $6,50; 
advanced plans, $9.45. OMEGA ENTERPRISES 
INC., "The Robot People", P.O. Box 4143, Dept. 
RE, Tulsa, OK 74104 

DIGITAL clocks complete four digit .3" LED w/ 
flashing colon, PM indicator and all switches. You 
supply 12 volts 60Hz. $5.95, alarm version $6.95 
plus $1.00 shipping and handling. J, MARK, Box 
60202, Chicago, IL 60660 

PLANS: Subscription lelevieion decoder, 

$10.00. Negative Ion generator, telephone mem- 
ory dialer {stores 32 numbers), $3.00 each. De- 
tailed instructions and circuit board patterns 
Included. Kits available. COLLINS ELECTRON- 
ICS, Box 9424. San Bernardino. CA 92408 

AMPLIFIERS, 35 to 150 watts RMS; DC amplifier 
designs and detailed plans and circuit board lay- 
outs, for under $200.00. Send $12.50 for com- 
plete plens end kit costs to AUDIO ENGINEER- 
ING COMPANY, P.O. Box 210. Aide. NE 68810 
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30 CHANNEL 

CABLE TV 

CONVERTER 

BUI"""- 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 
Postcard will do. Barta-RE-J Box 248, 
Walnut Creek, CA 94597. 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning Cutting. Rifle, Pistol. 
Packet. See in Dark — Shotgun Directional Mike— 
Unsc ramblers— Giant Tesla — Slunwand — TV Oisrupi- 
er — Energy Producing. Surveillance. Detection, Elec- 
trifying. Ultrasonic CB, Auto and Mech. Devices. Hun- 
dreds Mora— All Maw Plus INFO UN LTD PARTS SER- 
VICE- Catalog $1. Information Unlimited, Oapt. Rs Box 
718 Am rural, N.H. 03031. 



TO receive commercial-free unedited movies, 
night club acts, sporting events for the cost of 
one month's subscription send $19.95 for com- 
plete detailed easy to follow plans to: AMATEUR 
MICROWAVE ANTENNA DynaComp Electron- 
ics, Dept. GF-2, P.O. Box 4181, Scottsdale, AZ 
85258 

EDUCATION & INSTRUCTION 

THE PA BIBLE from Electro-Voice, a profession- 
al guide addressing sound reinforcement and 
public address applications/specifications from 
the club/church/school level up through auditori- 
ums/outside stadiums/road system situations. 
To receive your copy of this highly regarded tool, 
including alt existing supplements, and to be put 
on the distribution list for future additions, send 
$2.00 to ELECTRO-VOICE, Box No. 124, 600 
Cecil Street, Buchanan, Ml 49107 




BIOPHYSICAL MONITORING 

TELEMETRY transmitter delects arterial pulses 
with pressure sensitive transducer placed over 
wrist artery. Each detected pulse transmitted as 
audio tone, (beep), to standard FM radio. Hash- 
ing LED provides visual indication. Completely 
assembled. Transducer, wrist strap, end battery 
included. Slie: 4.4" x 2.4" x 1.2". Order model 
BPT-17. $39.50 plus $2.00 shipping. OMNI-TEK, 
Box 1318, Longmont, CO 80501 



SCANNER/monltor accessories — kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R, Canon, 6A 30520 

FREE catalog, IC's, semi's, parts. CORONET 
ELECTRONICS, 649A Notre Dame W., Montreal, 
Que., Canada H3C 1 H8. U.S. Inquiries. 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-M, Skokie, IL 60077 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25<s. MESHNA, Nahant, Mass. 01908 

CABLE TV converters $39.95. Incredible 96-page 
catalog free. ETCO, Box 762, Pittsburgh, NY 
12901 

QUALITY stock and custom control panels and 
switch plates for computers, industry, home or 
auto. Free flyer. CUSTOM CONTROLS, 4 Fern- 

andes Drive, So. Hadley, MA 01075 

MICROWAVE yagl antenna for MDS complete 
with hardware, type N connector $49,95. SIGNAL 
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY 
11218 

RF spectrum analyier, ASL model B622, 10 to 
1,000 MHz, 3-inch CRT, manual and application 
notes, weight 22 lbs. Excellent condition. $895. 
M.W. ROBERTS, 3694 East Tompkins, Las Ve- 
gas, Nevada 89121. 702-451-3517. 

LASER handbook with burning, cutting. Ruby 
Reds, Go's, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902, 
Rochester, NM 03867 

PRINTED circuit boards: Your artwork, quick 
delivery, reasonable. Quantity discounts. ATLAS 
CIRCUITS, Box 974, Waynesvllle, NC 28786. 
(704) 456-3739 

GET MORE C8 CHANNELS AND RANGE! Fre- 
quency expanders, boosters, speech processors, 
interference filters, how-to books, plans. Catalog 
$1. CB CITY, Box 31500 RE, Phoenix, AZ 85046 



AUTH ORIZED THS-BO* DEALER A3oT 
COMPUTED SPEOAIISTS 




Up to 15% Discount 
on TRS-80's 

241051 JK LEVEL I J 421.00 

34 1056 1 6K LEVEL II. 870.00 

261002 WK 1 DRIVE . 3«>) «) 

1-8O0-B4 1-0860 TOLL FREE 

MICKO WAHAOfMtHT SYSTEMS. INC. 

Downtown Plorc Shopping Cont«r 

11* C. Second A... S.W. 

Cairo. Gwrgio 31729 

(913) 377-7120 Gg. Phoir No. 



TELEVISION down converters and decoders 
S99.95 up. Details for stamp. GW ELECTRON- 
ICS, POB 688, Greenwood, IN 46142 

TEST equipment lowest prices B&K Leader, Hita- 
chi, Viz, Beckman, OK Tool, Blonder Tongue, 
RCA parts transistors others, write call collect L. 
I. Electronic*, 981 Sunrise Highway. Bay shore, 
NY 11706. 516-666-7360 

BEARCAT scanners. Dealer prices. Big savings. 
Free price list. RADIO SALES. 3462 Oakland, 
Oshkosh, Wl 54901 

PROGRAMS for Heath trainer/accessory 
ET3400/ETA3400. Accurate calculator program 
cassette S9.50. Terminal plans 34.00. C. Oaks, O 
Box 7114, Toronto, Ont. M5W 1X8 



m 
O 
m 



SR-58,59 programs from the portfolio of electron- 
ic designers. Over 40 programs g iv» you easy and §j 
quick solutions to everyday design situations. Fii- m 
ters, equalizers, converters, antennas, colls, octal ^ 
arlth, etc, $9.95, check. Visa, M.C. AUTOMATED -> 
SOUND, 1551 E. 8685 So.. Sandy, UT 84070. r5 
Night order line 801-566-0585 o 
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RECONDITIONED test equipment. $1.00 for cat- 
alog-JAMES WALTER TE8T EQUIPMENT, 
2697 Nickel, San Pablo, CA 94806 

POWER semiconductors! Darlingtons, voltage 
regulators, rectifiers, transistors, potentiometers, 
trlmpots, switches, IC's, much more! Thousands 
Of parts in stock! Send 30$ in stamps for catalog. 
POWER ELECTRIC, 15206 Blackstone, Dolton, IL 
60419 

VHF to UHF cable TV converter from Philips is 
compatible with all types of VCR. Allows full use 
of all programming functions and simultaneous 
viewing and recording of any combination of 
VHF, mid band and super band channels. Only 
$44.95 postpaid. Vlsa/Maslercharge accepted. 
SIGMA SOUND EQUIPMENT, Dept. RE. BOJt 114, 
Pickering, Ontario, Canada, L1V 2R2 

"THE Intelligence Library" technical secrets. 
Books on Electronic Surveillance, Lock-Pick- 
ing, Demolitions, Covert Sciences, etc. One dol- 
lar, (refundable): MENTOR PUBLICATIONS, 
Dept. 2, 135-53 northern Boulvard, Flushing, NY 
11354 

BSR X-10 home remote control system, starter 
group Including console and three modules 
$74.50 postpaid; additional modules $13.00 
each; timer $59.50. HARRY'S DEN, Box 1832, 
Richardson, TX 75080 

2 line adapter incl. auto announcement cut off for 
any type answering unit $55.00. DYNAMIC IN- 
DUSTRIES, 914 Batavia. Orange. CA 92667. 
(714)997-8171 



WANTED 

RECEIVING tubes, old fashioned types, unused 
and boxed. TSUTOM YOSHIHARA, CI- 105, Deg- 
uchi-cho 34, Suita, Osaka 564, Japan 

URGENTLY needed: 12AP4 (1803-P4) picture 
tubes and parts for RCA pre-war television, call 
collect: (203) 521-5280 

WE buy sell used vacuum pumps, diffusion 
pumps and picture tube rebuilding equipment. 
Phone— (312) 583-6565. Write— LAKESIDE, 
4071 N. Elston, Chicago. IL 60618 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 

rorr upon request! 

rn " Send today for FREE copy of 
CATALOG WS-80 and Supplement. Dept. RE 



FAIR RADIO SALES 

1016 £ EUREKA ■ Bo> DOS ■ LIMA OHIO • 45602 



BUSINESS OPPORTUNITIES 

MECHANICALLY Inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business — without investment, Write: BUSINESS- 
ES, 92-R, Brighton 11th, Brooklyn, NY 11235 

$700 per month earnings possible filling out 
income tax forms at home or tax office during tax 
season. We show you how. Simple, quickly 
[earned. Details mailed free. No salesmen. Hurry. 
Big demand. FEDERATED TAX, 2015 Montrose, 
Chicago, IL 60618 



I one o CAPACITANCE METER ,1pF to 999KuF 
'" O FREQUENCY COUNTER 35MHz 
kit « SQUARE WAVE GEN. 1Hi to 99KHz- 
O OHMMETER -3.58MHz Xtal -Regulated PS- Five 
8" Readouts-Low cost TTL Circuits-Automatic 
Decimal Placement -Be AMAZED -Build It for 
S50, or less. I Purchase the plans, etched P.C. 
board 4-3/4" by 6-3/4" and front pan el deea l 
(or $15,291 BAGNALL ELECTRONICS, Refund \ 
179 May Street, Fairfield, Conn. 06430 '"' "»* 




CRT rebuilding machinery. Large profits can be 
made rebuilding picture tubes with our patent- 
ed equipment. Facts don't lie. Training provid- 
ed. Phone (312) 583-6565. Write: LAKESIDE, 
4071 N. Elston, Chicago, I L 60618 

OWNER retiring. Excellent opportunity to take 
over thriving electronics sales and service busi- 
ness. LEWIS & SILVERMAN REALTORS, 11150 
Main Street, Fairfax, VA 22030 

CATCI I ITCV/ICIAW 

sstpi i iTPViQinw 
SATELLITE VISION 

»( minul tClun lf» higher, tpfc 3-m*f»r dfelfc 1 wioao 

diih in (h# world AAcb giirij Wm ilia sail direct 

I mmtdJttt dtFlTOry or yow pick up C&mploiir y ^ 

tfaliits .including »« tel 1 11 e TV Information, gU" 

■ imind MiYicb ana di&counr. fchfrdme Send a >~ " 

I1JS Tor poaijgft s. handling nl" 

IK TIGER TEN NAS w 

P. O. Sox Ml 



*<* 




SATELLITE TELEVISION 

SATELLITE television... Howard/Coleman boards 
to build your own receiver. For more information 
write: ROBERT COLEMAN, Rt. 3. Box 58-ARE, 
Travelers Rest, SC 29690 

SATELLITE television. New package includes: 
antenna aiming data computed (or your latitude, 
longitude, (plotted by Compusat). Revised listing 
of U.S. and International geostationary satellites, 
transponder video frequencies, audio subcar- 
riers, formats, antenna/feedllne data and more. 
All for $10.00. COMPUSAT, 643 South Route 83. 
Elmhurst, IL 60126 

Satellite TV 

FOR THE HOME 



Sick of Network TV? 

Our r*c*r*«f Mi you put 
ovtr 75 channtlt of Iftari- 
ilon dktclly from MrtrV 
orbrllng carbta TV uWlrlwl: 
HBO, Sfwwitm*,. lupw tt* 




We don't just sell information! 
We Manufacture Hardware! 



Our 94-page catalog and information book tell 
the whole sloiy! Inexpensive dishes, high pro- 
leeds, computer aiming software! Specs, kits 
and more! Send 17.95 today! 



24-hour C.O.D Hotline 
(305) 339-7600 



SPACECOAST RESEARCH 

Dipt T, P.O. Box 442, Attimontt Springs, FL 32701 




Enjoy Satellite TV Now 




Better than Cable TV— Over ZOO TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows— worldwide, crystal clear 
reception connects to any TV set. Big (8x11 in.) 
book loaded with details, photos, plans, kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Smid S7.95 TODAY! Add $2.00 for 1st class (air mall) or call 
our 24 hour C.O.D. rush order line (305) 862-5Q6B. 
GLOBAL TV ELECTRONICS, 
P.O. Box 219- N, Maitland, Florida 32751 



CIRCLE SO ON FREE INFORMATION CARD 




Z 



Zilog 



250-CPU 2 5 MHz 
Z60A-CPU 4 MH: 
Z80-PIO 2 5 MHi 
ZBOA'PfO 4 MHr 
Z80-CTC 2 5MH; 
Z80».CTC4 0MH; 



NEW LOW PRICES 

7.60DMA , '. MHi !,'"!i 

Z60A.DMA igUHi si. 65 
1.75 ZSO-SlO/CP 2 6 MH; 23.95 
9.95 ZSOA-SIO/O 4 MH.- 27.65 
6.65 Z60-5IO/1 2 5 MM; 23.95 
7.70 ZSOA-SIO/I JQMU 27.65 
6.65 Z80-5IQ/2 2 5 MHz 13.85 
7.70 ZS0A-S1O72 4 MHz 27.85. 



r 


MICROPROCESSOR CHIP SETS 




Part No. 


Prlta Part No 


PrlGB Pan No PNC* Pan No. 


Price 


SOMA CPU 


65.66 B22S 


4.06 6800 CPU 56.50 6502 CPU 


59.95 


9065 


CPU 


11.85 9251 


6 85 6602 CPU 11.85 5504 CPU 


9.95 


6212 




"5 E£ 


HIS 6810 ITS 6505CPU 


9.9S 


8214 




355 a255 


595 6821 375 6520 


6.95 


8216 




29S 6257 


ID 35 gaso 385 6522 


5.55 


8224 




s« 6M9 


12.95 6 8S2 j 7s 8532 


13.95 


K*™ 




285 


E551 


13 95 



MOS MEMORIES 

MPS Static RAM'l 

Part No- Prlca 

2102-25 IK |IK x 1 , 2SON S 1 6 PIN 1.36 

P2111-1S IK (256 ■ 4) 350NS 18 PIN 3.95 

P211235 IK (256J4I 350NS 18 PIN 3.45 

2114L LowPowar 4K | 1024x4) 300NS 4.25 

"Further savings by buying a s«1 of 2114L'S" 



3147 
2147 



a PIECES FOB 
16 PIECES FOR 
32 PIECES FOR 
4K (4K * 1 ] 55NS 
4K [4KH] TONS 

U ART'S 



COM5017/AY5-1013A 

40 Kill Sirwte 5V Suppty 

1K CMOS HAM 

5101 1K |2S6 I. 4 1 450 riS 22 PIN Low Power 

AK CMOS HAM 
P6504 4K 14K HI550NS 16 PIN I10MW 
P6514 4K(1Kx4|450NS19PIN 110MW 

SHIFT REGISTERS 
3341APC FIFO iTJTE 



S 29.85 

$ 56.80 

S1 07.20 

11,65 

MI 

Special 3.95 



9.68 
9.66 



74SSCHOTTKY 



74 SOON 
74SG2N 
74S03N 
74S04N 
74S05N 
74S06N 
74S09N 
74S10N 
74S11N 
74S20N 
74S30N 
74S32N 



SB 

.65 



.85 
.35 



.85 

.85 



.65 

1.46 



74S37N 

74SJ0N 

74S40N 

74S51N 

74S74N 

.-4SS5H 

74E66N 

74S112N 

74S114N 

74S124N 

74SI32N 

74S133N 



1.65 
1.65 



2,25 
1.65 
1.65 
1.6S 
2.65 
1.54 
1-90 



74S134N 
7451 35N 
74S138N 
74S139N 
74 Si JON 
74S151N 
74S153N 
74S157N 
7451 5SN 
74S161N 
74S162N 
74S163N 



.65 
1.98 
1.16 
1.16 
1.64 
1.1* 
1.19 
1.29 
2.85 
3.96 
4.45 
3.95 



74S168N 5.85 

74SI69N 5.65 

74SI74N 1.29 

74S175N 1.29 

74S1S1N 4.85 

74S162N 2.76 

74S169N 15.15 

7451 94N 4.56 

74S195N 155 

74S20IN 13.95 

74S225N 13.95 

74S240N 7.65 



74524 IN 
74S244N 
74S251N 
74E253N 
74S257N 
74S258N 
74S260N 
74S274N 28.50 
74S275N 29.50 
74S260N 257 
74S2B3N 4.95 
74S299N 7,85 



5.80 



1.87 
9.4S 



159 
3.94 



74S373N 3.95 
745374 N 3.95 
74S412N 2.98 
74&470N 7.95 
74S471N 1156 
74S472N 16.95 
74S474N 29.95 
74S476N 1455 
7454 76N 24.95 



LM301AN-8 
LU904C4H 

_\I3C7?|.? 
LM306N8 
LM306CH 
LM309K 

LM3I0HC 

LM311N-8 

LM317T 

fTO-HOr 

LM318N-8 

LM316CH 



UNEAR I.C.'S 



.95 

1.29 
1.49 
.58 
1.49 



LM324N 
LH33SN 

LM34&N-14 

LM35SN.B 

LM555N-B 

LMESSN-14 

LM723CH 

LM723CN-U 

LM725CN-8 

LM733CN-14 

LM739CN.14 

LM741CH 



JM 
M 

m 

73 
.32 
.45 
.89 
.49 
1.7S 
1.59 
1.29 
55 



LM741CN-8 
LM747CN-I4 
LM748CN 5 

Lwi45arv a 

LM148BN-J4 

LMI489N-I4 

LM3Q46N-I4 

LM3302N-14 

LMJ403N-14 

LAWgoON 

LM4136N.14 

ULN2O09AN 



DUAL-IN-LINE-LOW PROFILE -I.C. SOCKETS 

CONTACTS 

5 PIN 
14 PIN 
16 PIN 
16 PIN 

20 PIN .19 

• LOWEST PRICES ANYWHERE FOR THE HIGHEST QUALITY. 
AN UNBEATABLE COMBINATKJN 



PRICE 


CONTACTS 


PRICE 


J07 


22 PIN 


.21 


.11 


24 PIN 


.23 


.13 


28 PIN 


.27 


-IT 


40 PIN 


.39 



SCR's and TRIAC's 



C1D6D 
TIC116B 

TIC126B 
TIC216B 
TIC226D 
TIC236D 
TIC246D 



.34 
.97 



.95 
1.45 
1.45 



SCR 5 amp 400V TO-220 
SCR 8 amp 200V TO 220 
SCR 12 imp 200V TO-220 
Tnae 6 imp 200V TO-220 
Triec 8 amp 400V TO-220 
Triac 12 amp 400V TO-220 
Triac 18 imp 400V TO-220 



Bi-Fet OP AMPS 

TLOS4CN 2.7S Qu4d low pQWSr 
TL071CP .5t Low noiie 
TL072CP 1.19 Otai low noise 
TL074CN J.3S Ou*d low noisa 
TL581CP ,*B J-FET inpuE 
TLO02CP -99 Dub! J-FET input 
TL&&4CN1,M Quad J-FET input 



1980 IC MASTER 

over 2700 PAGES 

CcmpWIe inlcgralDd cu-curl data MlOClOr. 
Masior qgtdfl io ihs laiest I.C-'s inicludir»g! 
fnicfapfoo«MFS arid cornsufrwr arcuns. 
^5.000 lWvko Ijvpas- baled. 5.D00 new 
EJevcfl lypes »MeO- Compiot* now 
Hctun on MPU boards & Systoms 

"VERY SPECIAL $29.95" 



P 





r 






CMOS 










CD4000BE 


2H 


CP4025BE 


51 


CD4060BE 


.91 


CD4516BE 


ioa 




CD4001BE 


.25 


CO4026BE 


2.06 


CD4068BE 


51 


CD45193E 


£4 




CD.t5:iJBF 


.24 


CD4027BE 


SI 


CD4069BE 


.28 


CD4520BE 


.74 




CDJOXiBE 


.91 


CD402BBE 


.62 


CD407OBE 


.43 


CD45223E 


57 




CD4KJ7BE 


.45 


CD402gBE 


.97 


CO.!!;?:-RF 


J4 


CD4S26BE 


1,14 




CD4O08BE 


,85 


CD4030BE 


.48 


CC4073BE 


.33 


CD4527BE 


1,67 




CD4009BE 


56 


CO4033SE 


2.06 


CD4Q75B.E 


.29 


CD4528BE 


.91 




CD4010BE 


,56 


CD4034BE 


256 


CO4076BE 


.65 


CD453IBE 


51 




CO JO 11 BE 


ja 


CD4035BE 


1.02 


CO407SBE 


.33 


CD45328E 


1.12 




CD4012BE 


3* 


CD1040BE 


.91 


CO4061 BE 


.28 


CC4539BE 


.91 




CD4013BE 


.39 


CD404IBE 


1.79 


CD4082SE 


.24 


CD4S43BE 


1.96 




CD4014BE 


.74 


CD4042BE 


.65 


CD4085BE 


.62 


C04553BE 


352 




CQ40158E 


58 


CD4043BE 


1.02 


CO4086BE 


.79 


C04555BE 


.81 




CD4016SE 


59 


CD; 3.1.1 BF 


.79 


CD4093BE 


.79 


CD4556BE 


.68 




CD40178E 


.74 


CD4046BE 


.91 


CD4099BE 


1.96 


CD4581 BE 


159 




CD4018BE 


.62 


CD4047BE 


.91 


CD4104BE 


1.99 


CD4582BE 


1.01 




CD4019BE 


,74 


CD4049BE 


.45 


CD45058E 


1.7B 


CD4584BE 


.55 




CO4020BE 


.91 


CD405OBE 


,44 


CD45108E 


.79 


CD4585BE 


.91 




CO4021BE 


,74 


CD4051BE 


55 


C04S118E 


,74 


CO4702SE 


9.95 




C04022BC 


1.37 


CD4052BE 


1.13 


CD4S12BE 


.91 








CD4023BE 


28 


CD4053BE 


1.13 


CD4514BE 


201 








CD4024BE 


.55 


CCliOSSCE 


1.07 


CD451 5BE 


251 







\r 



OPTO SALE 
L.E.0, LAMPS 

LEO209 T-1 2 mm R«l 

LE0211 T.l 3mm QrMi 

LED212 T-l 3 mm V#llcw 

LED220 T-l« 5 mm R*0 
LED222 T-Hi 5 mm Groan 
LED224 T-1 H 5 mm Y«lk>* 
DISPLAYS 



FN0357 


375' Common Catriooe 


.99 


FNO500 


500" Comcnoo Calhode 


.99 


FN0507 


.500" Conirr.cn Anode 




.99 


□L1416 






29.95 


4 digit, 16 Mgmafil alphunumaric 


display 


6'Kt 




ISOLATORS 






ILD74 


Dual Opto isolator 


1500V 


1.29 


IL074 


Quad Oplo Isolalor 


1500V 


3.95 


ILCT6 


OuaJ Oplo laolalpf 


1500V 


1.29 


TIL111 


Oplo Coup'flr 


1500V 


54 


4N2B 


Oplo Liolator 


2500V 


.54 


4N33 


Opbo Itolaror 


1500V 


as 





PLASTIC POWER 


> 






TRANSISTORS 






TIP29A 


.37 


TIP41B 


.57 


TIP122 


.72 




TIP29S 


.38 


TIP41C 


.59 


TIP125 


.72 




TIP29C 


59 


TIP42A 


.57 


TIP126 


.77 




tip:; 5 a 


59 


TIP42B 


59 


TIP12T 


.64 




TIP30B 


-43 


TIP42C 


.64 


TIP140 


1.44 




TIP30C 


,42 


TIP! 10 


.54 


TIP141 


1.64 




T1P31A 


58 


TIP111 


57 


TIP 142 


1.96 




TIP31B 


.42 


TIP112 


.64 


TIP14S 


1,84 




TIP31C 


.45 


TIP115 


.55 


TIP14S 


1.98 




T1P32A 


.42 


TIP110 


.59 


TIP147 


255 




TIP32B 


.45 


TIPI17 


.84 


TIP2955 


53 




TF22C 


.48 


TIP120 


.84 


TIP305S 


.70 




TIP41A 


.55 


TIP121 


H 


FT3055 


* J 





NOW AVAILABLE FROM ACTIVE ELECTRONICS. 

GIFT CERTICATES 

VALUES: $10. $15. $20. $50. $100. 

THE PERFECT CHRISTMAS GIFT FOR YOUR FRIENDS AND RELATIVES. 





PROWS 




74S2S6ft1B7051 


63.95 


256 nil, 16 PIN 


74S1 88/MB7056 


53,95 


256 hi. 16 PIN 


93427/MB7052 


9355 


IK, 16 PIN 


9341 7/MB7057 


63,95 


IK. 16 PIN 


93446/MB7053 


64.95 


2K, 16 PIN 


93436/MB7058 


51.35 


2K, 18 PIN 


934I3/MB7122 


69.95 


4K, 18 PIN 


Wo provide PROM programming. 




Ptoaso anclosa Iruch Eat^fl or- masler PROM. 

«- 



"Memory Specials?' 

EPROM'S 



16K MOS DYNAMIC RAM'S (16 PIN) 
416-3 (200ns) S4.SS 

"Further ssvlrigl by buying ar set of 41S-3'S" 




[ 



C2703 

1 K x 8 450 ns 

THS2532 

32K (4096 X 6) 460 ns 

TMS2716 

1 6K (2K x 8) 450 ns 

(3 power supplies) T.l. Version 

C27167TMS251S 

1 6K (2K X 8) 450 ns 

(Single 5V supply — Similar to Intel version} 

TMS2564 

64 K (8K x B) 450 ns 



S 5.95 
$32.00 



$16.95 



$9.65 



$265.00 



B PIECES FOR 


$38.00 


16 PIECES FOR 


$ 7Z.W 


32 PIECES FOR 


$137.45 


6-5 OWNS! 


3.45 



"Further savings by buying a. set of 416-5'S" 

8 PIECES FOB S 26.66 

16 PIECES FOR $ 51.20 

32 PIECES FOR $ 95.60 

4K MOS DYNAMIC RAM'S 

TMS4060-30 Special 2.95 

4K [4KX1J300NS22 PIN 

TMS4060-20 3.95 

4K(4Kx1)20ONS22PIN 



f TTL — LOW POWER SCHOTTKY 



74LS00N .23 
74LS01N J1 
74LS02N .28 
74LS03N .23 
74LStt4N .28 
T4LS05N .26 
T4LS06M .28 
74LS09N 
74I.S10N 
T4I_S11N 
74LS12W 
74LS13H 
T4LS14N 



.36 
-25 
.36 
.16 



74LS2IN 

74LS26N 

74LS27N 

741.S30N 

74LS32N 

74LS37N 

74LS36N 

141 S42N 

74LS47N 

74L648N 2.65 

74LS51N ^S 

74LS54N .25 



.25 
.25 
.39 
52 
.19 
59 
.30 
56 
.45 
,T6 



.29 
58 



.42 
52 
.36 



74LS55N 

74LS73N 
74LS74N 
74LS75N 
74LSJ8N 
74LST8N 
74LS83N 58 
74LS65W 1.20 
74LSB6N 52 
74LS90N 44 
74LSSIN 54 
74LE92N 54 
74LS93N A7 



74L59SN 
74LS5SN 

74LS107N 

74LSIMN 

74LS112N 

74Lf31!2N 

MLS123N 

74LS124N 

74LS125N 

741EI26N 

74LS132N 

T4LS133N 25S 

74LS136N .54 



.5JS 

.4! 

52 
.42 
S4 

.75 
.99 
9-3 
.54 
.55 



74LSl36tJ 
74LS139N 
74LS145N 
74LS147N 
74LS146N 
?4LS151N 
74LS153N 
74L3155N 
74LS156N 
74LS1S7N 
74LS1S6N 
74LSIMN 
74LS181N 



51 

.84 



.69 74LS162N 

,69 74L5I53N 

1.25 74LS164N 

2.45 74LS165N 157 

1.44 74LS166N 157 
74LS170N 2.75 
741.S173N .74 

.87 74LS174N ^4 

1.45 74LS17SN .44 
59 74LS181N 258 
5* 74L5IMN 155 
59 74LS191N 59 
56 74LS192N .65 



M 
53 



74LS193N 
74LS194N 
74LB195N 
7JLSI96N 
74LS19TN 
74LS22IN 
74LS24QN 
74L8241N 
74LS242N 
74LS243N 
74U5244N 
74LS245N 
74LS247N 



OS 
1.12 
.93 
.66 
.93 
.93 
5* 
99 
93 
2.75 



74LS248N 1.69 

74LS249N .99 

74LS251N 2^5 

74LS253N 59 

74LS257N .69 

74LS258N .66 

74LS259N 4,65 

74LS260N .99 

74LS266N .54 

74LS273N 1 59 

74LS975N 4.95 

74LS2T9N .68 

74LS2EON 2.6S 



54 
M 



74LS283N 

74LE290N 
74I.S293N 

7JLS298N 1.19 

74LS299N 2.75 

74LS320N 2.95 

741.S321N 3.66 

741.S322N 455 

74I-S323N 4.95 

74I.S324N 1.19 

74LS348N 2,45 

74LS352N 1,27 

7JLB353N 155 



74LS382N 1155 

74LS3S5N ,B5 

74LS366N .65 

74LS367N ,65 

74LS363N .35 

74LS373N 1,46 

74LS374W 1.48 

74LS375N 295 

74LS377N 1,44 

74LS378N 1.19 

74LS379N 1.95 

74LS390N 1,98 

74LS393N 2.75 



74LS395N 1.95 
74LS447N -35 
74LS490N 1,95 
74LS630N 85.06 
74LS63IN 65.00 
74LStWN 59 
74LS6T0N 2.85 
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IPElectnmic 

Sales Corp. 



MAIL ORDERS SHOULD BE SENT TO: 

U.S.A. P.O. Box 1035 Framingham, Massachusells 01701 

Telephone Orders & Inquiries: {617) 879-0077 
CANADA & FOREIGN' 5651 Ferffw St, Montreal. Oueoec H-1P 2KS. Canada 

Foreign customers please remit p-aymenl on an international bank draft or 
international postal money order payable in U.S. dollars. 

Prices are in U.S. dollars. Minimum Order: $10.00 

Add S3.00 to cover Postage & Handling VISA AND MASTER CARD ACCEPTED 
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100 W CLASS A 
POWER AMP KIT 

Dynamic 8ias Class "A" circuit design makes litis 
unit unique in its class. Crystal clear. 100 watts 
power output will satisfy the most picky fans. A per- 
fect combination with the TA-1020 low T.I.M, ste- 
reo pre-amp. 
Specifications: 

■ Oulput power: 100W RMS into 8-phm 

125W RMS into 4-obm 

• Frequency response: 10Hz - 100 KHz 

■ T.H.D.: less than 0.008% 

• S/N ratio: better than SOdB 
Input sensitivity: IV max. 



Power supply: ±40V@ 5 amp 



rA-1000 KIT 

S51.95 

Power 
Innilormar 
$15.00 each 



PROFESSIONAL 

10 OCTAVE STEREO 

GRAPHIC EQUALIZER!! 




Graphic equalizer have been used for years in sound 
studios and concert arenas but were too expensive 
to be considered for home use. Now we offer you the 
facility at an affordable price- This unit can extend 
your control of your Hi-Fi system by minimizing the 
non-linearities of the combined speaker/room sys- 
tem. Fantastic features as follows: 

• ID double slide controls for two channels 
» Cut oiil rumble, Surface noise and hiss 

• Minimiies speaker/room non-linearities 

• Frequency response from 30Hz lo 16KHz 

• ID tone controls plus defeat, monitor and tape 

SfllBCfflf 

• Control range ± 1 2d B In 10 octaves (30Hz. 60Hz, 
120Hz. 240Hz, 500Hz, 1KHz. 2KHz, 4KHz, 8KHz, 
16KKZ.J 

• Operating voltage 117V SO/60Hz. 

FACTORY ASSEMBLED UNIT, NOT A KIT 
SPECIAL PRICE $60.50 ea. 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

I\ Specification: 

1\ Sensitivity: — 65dB±3db 

IV FEQ. Hesponse: 50 Hz 8 KHz 

^^ ^^^ Output Impedance: 1K ohm max. 
^^I^R^ Polar Pattern: Omni-direclional 
H0 Power Supply: 1.5V 10VD.C. 
^^^ Sound Pressure Level: Max. 120dB 
EM4RP $2.50 ea, or 2 tor $4.50 



NEW MARK III 

9 Steps 4 Colon 

LED VU 

Stereo level indicator kit with arc-shape display 
panel!!! This Mark III LED level indicator is a new 
design PC board with an arc- shape 4 colors LED dis- 
play [change color from red, yellow, green and the 
peak output indicated by rose). The power range is 
very large, from — 30dB to +5dB- The Mark III In- 
dicator is applicable to 1 wait - 200 walls amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It Is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 
IN KIT FORM $10.50 



2 WATT AUDIO AMP 

Pre assembled units. All you need is to hook up the 
speaker and the volume control. Supply voltage Irom 9" 
1SV D.C. measures only 2" x ZVt", making II good lor 
portable or discrete applications. Comes with hook up 
data, 



BUY 2 FOR 
$4,39 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new slereo level indicator kit consists of 36 4- 
color LED (15 per channel) to Indicate the sound 
level output of your amplifier from 36 dB — --3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is 6 — ■' 
12V D.C. with THG on board input sensillvity con- 
trols. This unit can work with any amplifier from 1W 
to 200W! 

Kit includes 70 pes. driver transistors, 38 pes. 
matched 4-color LED. all olher electronic compon- 
enls. PC board and front panel. 



MARK IVKIT $31.50 





MARK V 1 5 STEPS 

LED POWER OUTPUT 

INDICATOR KIT 



All funclions same as Mat k IV txit this is wilh heavy duty 
aluminum front ptale and case. Can be easily slol into Ihe 
tronl panel ol your auto, truck or boat Opera les on 1 2V D C. 




$41.58 EACH KIT 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 888 R FEATURES 

3- Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even Ihe battery supply 
drops to a certain low voltage. 
■ 9" 6W cool/daylight miniature fluores- 
cent lube. 
• 8 x 1.5V UM-1 (size D) dry cell battery. 
• Easy sliding door for changing batteries. 
£10 *ift fa * Stainless reflector with wide angle in 
iiu.au u erasing luminal™ of the lantern. 



30W+30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V OC as well! Kit includes 1 PC SANYO 
STK-043 slereo power amp. IC LM 1453 as pre amp. 
all other electronic parts. PC Board, all control 
pots and special heat 
sink for hybrid. Power 
transformer not 
eluded. It produces ultra 
hi-fi output up to 60 
walls (30 watts per 
channel) yet gives out 
less than 0.1% total har 
tii en nc monic distortion between 

$32.50 PER KIT IDOMz and 10KHZ. 




5W AUDIO AMP KIT 

2 LM 380 wilh Volume Control 
'-, Power Suplyfi 16V DC 
ONLY $6.00 EACH 




PA 



Tvoe MU-52E 



PROFESSIONAL 
PANEL METERS 

A. 0-50UA 8.50 ea. 

B. 0-30VDC 8.50 ea 

C. 0-50VDC 8.50 M, 

D. 0-3ADC 9.00 el. 

E. D-100VDC 9.00 tl. 
All meters white face wilh black 
scales. Plastic cover. 
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UpkjalJ o.5" LED zJ&JD 
ALARM CLOCK MODULE 

ASSEMBLED! NOT A KITI 
Features: ■ 4 dioils 0.5" LED Displays • 12 hours 
real time- format • 24 hours alarm audio output 
* SSjnlrL countdown timer • 10 mln. snooze control. 
ONLY $7.00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
12.50 
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DIGITAL AUTO 
SECURITY SYSTEM 



4 DIGITS 
PERSONAL CODEl 

SPECIAL $19.95 




- proximity trigger*! 
• voltage triggered 

- mechanically triggered 
This alarm prelects you and itsell! Entering pro- 
tected area will set It off, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger the alarm into action. If cables within pas- 
senger compartment are cut, Ihe unit protects itsell 
by sounding the alarm. 3-WAY PROTECTION! 

All units factory assembled and tested - No! a kil 1 



SANYO HYBRID AUDIO 
POWER AMPLIFIER I.C. 




Typical ratings 

Operating case temp. 35°C. 

T.H,D.-0.5% f-20o20KHZ 

Input resistance Po = 0.1 W 30Kjt 

Power band width 20HZf20KHZ 

Freq. response lOHZ^lOOKHZ 

Oulpul resistance = 8-t 

Wilh built in protection circuit. 

All units come wilh data sheet. 

PART OUTPUT (W) SUPPLY" VOLTAGE PRICE 

STK040 10W+10WStereo±16VD.C. $1450 

STK041 15W+15WStereo±20VDX. $1850 

STK043 20W+20YV Stereo±22V D.C. $22.50 

STK054 23 WATTS ±23V D.C. $1350 

STK056 30 WATTS ±22V D.C. S16£0 

STK050 50 WATTS ±35V D.C. $26.50 

STKO70 70 WATTS ±42V O.C. S3250 

STK1050100 WATTS ±50V D.C. $4050 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT mode! WEM-16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 88-108MHI with 3 transis- 
tor circuits and an omni-direclional electric conden- 
ser. Element built-in plastic tube type case; mike is 
6Vj" long. With a standard FM radio, can be heard 
anywhere on a one -acre lot; sound quality was 
judged very good. 

$16.50 



FLASHER LED 

Unique design combines a jumbo red LEO with an IC 
flasher chip in one package. Operates directly from 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hz @ SV 20mA, 

2 for $2 .20 

BIPOLAR LED RED/QREEN 

2 colors In one LED. green and red, changes color 
when reverse voltage supply. Amazing! 
2 FOR $1.60 



LCD CLOCK MODULEI 

■ 0.5" LCD 4 digits display ■ X'lal controlled cir- 
cuits * D.C. powered (1.5V battery) • 12 hr. or 24 hr. 
display ■ 24 hr. alarm set • 60 mm. countdown timer 

■ On board dual hack-up lights • Dual time zone dis- 
play • Stop watch function. 

N I CI 200 (12 hr) $24.50 EA. 
NIG2400 (24 hr( $26.60 EA 




SANYO UHF 
VARACTOR TUNER 

For UHF CH 14^83 
Tuning railage + IV r*+ 28VJTJ.C. Input impedance 75 
OHM. I.F. band widlh 7^1 6 MHZ. Noise figure 1 1 .5 dB 
MAX. Size 2%" x I Vi " x W. Supply voilaoe 1 5V D.C. 
Sound I.F. - 58.0 MHZ. Video I.F, - 62.5 MHZ 



All unlls are brand new 
from Sanyo. 
MODEL 115-B-405A 
J35.00 EACH 



FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up B «15 Watt Fluo- 
rescent Light Tubes. Ideal 
tor camper, outdoor, auto or 
boat. Kit includes high volt- 
age coil, power transistor, 
heat sink, all other electro- 
nic parts and PC Board, light 
tube no I included! 




•^ r± 



With Case Only 
16.50 Pi r Kit 



SUPER FM WIRELESS 

MIC KIT — MARK III 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM flange (88- 
,120 MHz) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes with the kit, 
allows you to pick up any sound 
within 15 ft. away! Kit includes all 
electronic parts. DSC coils, and P.C 






FMC-105 



$11.50 PER KIT Board Power supply 9V D.C. 



PRESS-ALIGHT SELF 
GENERATED FLASHLIGHT 

EXCLUSIVE! ! S3.95 ei Never worry about battery. 

^ v Model F-179 because it has none! Easy 

^ ^k to carry in pocket and handy 

T !L to use. Ideal lor emergency 

. _<ffL light. It generates its own 

electricity by squeezing grip 

^& ^L lever. Put one in your car, 

^«m ;P___ boat, camper or home. You 

• '*■ may need it some time! 
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ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut off when circuit is shorted 
or over load to protect your 
amplifier as well as your 
\% speakers. A must (or OCL 
circuits. 

KIT FORM 
SS.75 E*. 




"FISHER" 30 WATT 
STEREO AMP 



m 



Super Buy 
Only 518.50 



MAIN AMP(15Wx2) 
Kit Includes 2 pes. Fisher PA 
301 Hybrid IC all electronic parts 
wilh PC Board. Power supply 
16V DC (not included). Power 
band with (KF1% ± 3dB). Volt- 
age gain 33dB. 20Hi - 2DKHi. 



SPACE WAR SOUND 
GENERATOR BOARD 

Brand new pre assembled module 
■ lor a toy taclory. The board gives 
out 6 different selectable space 
sound with LEO light eflecL Sounds 
include UFO lake-off, space gun blast wave, and space 
chime. 7 LED on the board will work with the sound 
Requires 9V baltery lo operate. Speaker not included. 
SPECIAL >3.8B EACH SPEAKER S 1. Z5 EACH 

ELECTRONIC PIEZO 
BEEP BUZZER 

Unique surplus h" Dia. piezo ceramic 
disc on circuit board gives a distinct 
high freq. buzz. Unit contains an I.C., 2 
caps. 6 resistors and is already preas- 

sernbled. Requires 9V battery to operate. 
SPECIAL 2 FOR W.W 




2 BIT COUNTER, WARBLE 
PULSE ALARM BOARD 

This new assembly easily converts 

to a counter, slop walch. warble 

and pulse alarm generator by add- 

m ing a few components. We supply 

■ the dala and typical applications. 

Requires 9V baltery to operate. 

SPECIAL 2 FOR tl.tl 




PUSH-BUTTON SWITCH 

N/Open Contact 
vA,, Color: Red, White, Blue. Green, Black 
■©>■■ 3/J1.M 

*\^k N/Close also Available 

▼ SOt each 

LARGE QTY. AVAILABLE 




HEAVY DUTY 
CLIP LEADS 

10 pairs — 5 colors Alligator clips on a 
22" long lead. Ideal for any testing. 
gjj/jWtjj 



PK/ 11 0.00 
2 PKS/S19.00 



BATTERIES 

NICKEL CADMIUM 

BATTERY 

PACK 

■D' SIZE 




ILLUSTRATE 
LESS COVER 

Output: 3.6 Volt-. @ 3.D Amp/Hour, Consists of threa each 
1.2 Volt "D" sizi Nickti Cadmium Cells stacked and plastic 
riJjn encapsulated. Tabs are provided at each end for tltc- 
trical connections. The individual ceils can be cut apart It 
desired Rated recharge rate is 30 mA, 11-11 hauls. Slit: 
* dia. x 7" long. He* Shpg. Wt. fach pack. 1 IP. 
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SIZE BATTERY PACK 

10 C size ni-cd baltery in dng pack. 
gives out 12.5V O.C. 1.S amp per 
hour. All fresh code, pull-out from 
movie cameras. Can be disconnec- 
ted to use as single c cells. Hard 
'lo find 115.00 per pack of *0 batteries 



NI-CD BATTERY SALE 

1 2V Pack 450 MZ/Hfi SiM 3" X 1" x 2" 
58,00 PER PACK 

4 AA Pack 450 MA/HB. 
J3.50 PER PACK 

All above batteries are used but late date 
code and we guar a ntee lo lake back all bad ones for exchange. 




ELECTRONIC PIN BALL 
MACHINE 

That sounds and plays like the 
real thing. All units are brand 
new but without the case. Func- 
tions of the game include double 
Hipper control, kicker control, 1- 
4 players, 3 speed ball control. 
lilt switch, automatic score, extra 
bonus cave and many more. All 
solid stale wilh LED panel, no 
moving pans. Requires 9V bat- 
tery to operate, speaker not 
included. 
A perfect gift lor yourself or friends. 
SPECIAL JS.9S EACH 
SPEAKER SI.M EACH 
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ULTRASONIC 
SWITCH KIT 



Kit Includes the Ultra Sonic Transducers, 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot ol uses such as 
remole control for TV. garage door, alarm system or 
counter. Unit operates by 9-12 DC. SI 5.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module with month 

and date, hour, minute and seconds. As 

well as stop watch function!! Ballery 

and back up light is with the module, 

Size of the module is f" dia. Ideal lor 

use in auto panel, computer, instrument 

and many others! $8.95 EACH 




SOUND ACTIVATED SWITCH 

All parts completed on a PC Board 
SCR will turn on relay, buzzer or 
trigger olher circuit for 2 - 10 sec. 
{adjustable). Ideal tor use as door 
alarm, sound controlled toys and 
many other projects. Supply vollage 
S1.75 >i. 4.5V 9V D.C, j tor S3 .00 



% 



FM WIRELESS MIC KIT 

It is not a pack of cigarettes. It is a 
new FM wireless mic kit! New de- 
sign PC board fits into a plastic 
cigarette box (case included). Uses 
a condenser microphone to allow you 
to have a better response in sound 
pick-up. Transmits up to 350 ft.! 
With an LED indicator to signal the 
unit is on #FMM2 KIT FORM J7.9S 




REGULATED DUAL 
VOLTAGE SUPPLY KIT 

±4 30V DC 800 MA adjustable, fully regulated 
by Fairchrld 7SMG and 79MG voltage regulator IC. 
Kit includes all electro- 
nic parts, filler capaci- 
tors, l.C, heat sinks 
and P.C. board. 
S12.50 PER KIT 



AA SIZE NI-CD 



SPECIAL SALE 
4 HHtl ,« 

RECHARGEABLE BATTERIES 
LIMITED QUANTITY AVAIUBLE 



SUB MINIATURE 
TOGGLE SWITCH 
6 AMP125VA.C. 



SPOT 


SI .20 


SPOT MOMENTARY 


51.40 


DPDT 


SI .80 


DPDT MOMENTARY 


SI .80 


DPDT (CENTER OFF) 


SZ.ZB 


3PDT 


$2.20 


3PDT (CENTER OFF) 


S2.5D 


4PDT 


S2.B8 


4P0T (CENTER OFF) 


13.80 



-<# 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
D-30V. 2 AMP. Complete with PC 
board and all electronic parts. 
Transformer lor Power Supply. 
2 AMP 24V x 2 50.50 




0-30 Power Supply 
S10.50 each 



l.C. TEST CLIPS 

Same as the E-Z clips » 7 = 

With 20" Long Leads **•*• 

In Black and Red Colors par pair 



SOUND GENERATOR l.C. 

Creates almost any type of sound — gun shot, ex- 
plosion, train, car crash, star war. birds, organ ext. 
A built-in audio amplifier provides hiqh level output. 
Operates from one w battery. 28 pin 
dip; we supply the datas. $2.90 EACH 



ELECTRONIC 

CONDENSER TYPE 

Touch On Touch Off 

uses 7473 l.C. and 

12V relay 

$5.50 iich 




1 WATT AUDIO AMP^ 



All parts are pre-assembled on a 

mini PC Board. Supply Voltage 5 

9V D.C. SPECIAL PRICE S1. 95 e». 



LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
Irequency response Irom 0Hz - lOOKHz ±0.5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 

Specifications: • T.H.D. less than ,005% • T.I.M. 
less than .005% ■ Frequency response: DC to lOOKHz 
±0.5dB ■ RIAA deviation: i0.2dB • S/N ratio: bet- 
ter than 70dB • Sensitivity: Phono 2MV 47K/Aux. 
100MV 100K • Output level: 1.3V • Max. output: 15V 
• Tone control: bass ±10dB @ 50Hz/treble =t10dB 
(§ 15Hz • Power supply: ±24ll.C. ® D.5A 
Kit comes with regulated power supply, all you need 
Is a 48V C.T. transformer @ 0.~" 
ONLY S44.50 
X'former 
S-i.50 ai. 




SOLID STATE 
ELECTRONIC BUZZER 

Mini size 1"x Wx ¥»" 
Supply voltage 1.5V -12V 

Ideal for Alarm or Tone Indicator 
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CrMQS IDIODE CLAMP EDI 



MC14 
K» - 

WU - 



"OK - ■SO 

MOW - M 

»ctp - t n 

MCU7 - t.Tl 

MCtnJ- CM 

HCW - t tl 

HCtfl - til 

iMCtofi - I 2J 

Hcin- i a 

HCtN - I a 

74CTI*- IM 

74CIM - I JO 

74CI01 - » 

Ttciai- a* 



i i- -,..r^-i,r ejiip* 



- H* 

»ia 



TWEM4 2L « M 



INTERFAC E ft DRIVERS 



imsa 
U±iii 



DATEL'SDAC-Q3BC - S fart DA£ - J9.95 



&- DISKETTES - HARD SECTOR 
»1.?5.1MIB,00 



CRYSTALS B.45 en 


AI&6GN CABLE 


2.0CCI MHz 


G.tWMHr 


FIAT [COLOR CODED) 


4.0M MHz 


3 t'VlMK; 


no WIRE 


3.000 MHz 


IO.OGOMNe 


lOcond -.40/perfocrt 


3.S7 MHz 


To.OOOMH: 


40 Mod. .75/pnrfo<tf 


&.0CO MHz 


:■! k mi- 


BQcGinil. .90/pttflooi 


6,000 MHz 







DB 25P rrwla 43.25 

mMMcnnoc OB 2&5 fornota . . . 14.25 

CONNECTORS hoods si.w 



RS232 



2Q0PRV1ALASCR .95 



FCS«H4-4efrgv1 
C.C. B' display 
FWDMSCCG" 

F*iDfiiae.A.5' 

DLT04-J- C.C. 



LED READOUTS 

#5.95 DL-707C-A..3" 

* .85 D1747C.A..6* 

4 .65 HP34tM.H'CA 

t « HP34G6 ,8' CC 



• .75 
tl.EO 
11.95 
11.95 



. V 
SmctCN^ft r* Moray O-ftn 

T^nmm. COD PwcfcM* 

■- ; . IJQ0Q 



PRINTED CIRCUIT BOARD 


f x S- DOUBLE SIDED EPOXV BOARD 1/16" thick 


tMm... 




EPOXY glm 


vschw txmd 


1 M $- ,Kick with 1 H 0" tpscine 4 V x 6>S" . . SI SB 


71S00 - 


30 74S20 - .40 ™1S3 - »0 


74S02 - 


.30 74S30 - .40 7 * S,B1 - '■» 


74S05 - 


.45 T4S32 - .40 ™157 - 1.25 


7450B - 


40 74SS9 - IM 74S15B- 1j» 


74S11 - 


.35 74S112- 85 J«™ " '-« 




iW 74S140 - 1.00 "£257 - 1.S0 







7 WATT LD-65 LASER DIODE IR SB.95 



25 watt Infia Red Pg!» 1SG 2006 cquiv.) 
Utt*r Okxfc iSpoc ihHt included! 



MINIATURE MULTJ-TUHN TRW POTS 
100. 6K, 10K, 20K, iZHrK, ... *-7B onch 



. 3/2.00 



2N3820PFET . * 46 

2N &457 IM FET , i ,45 

2N2«4eUJT * JE- 
ER 9QQ TRIGGER DIODJES Aftl.OQ 

2N 6023 PROG. LUT 4 r 0S 

FP 100 PHOTO TRANS J ,50 

RED. YELLOW OR G£EN LARGE LED - *. 2' Ml .00 

REQ/GREEJSI&IPQLAFtiED'ji 1 55 

MLED92RLED a R 

MHDI4B PHOTO DAfiL.XTGH I .75 

7IL1 1 8 OPTD ISOLATOR. t .75 

IL&(JKTO.I50LATOR * .80 

I WATT ZENERS: 3-3. 4 7. 5 1.5.6. C 3. 9 2. 9.1. 10. 
12.15.lB.orHV 6/91.00 

5FC3301 - 50PRV30A 

FA ST RE COVERY DIODE [35osl £2.25 



SiUr.u! i Power Rectifiers 



VST 
"3ET 






-Jr- 



125A 24QA 



56 .5.16 6\u6 
1.56 4.25 1 — 636" 



CC0 
"BTST 



.30 E CTB 6.56 trBP" 
.55 1.60 2.5Q i&.so W$T 



flsra 3&" ss t^b^ — STjtr — f2T5Tr~!0:0tr 



IN 414B1IH914) 16/6 1.00 

.1 Or .01 ul 25V ceramic diac.GBpta.1S;*1 .00, 1OQ.'45,0O 



REGULATORS 

UYI317T »2ii> 340K-12, 16er24V .*1£0 

323K-SV3A #6.75 3401^6.6,12,16 

79HGKC-5Val5A . .6.95 13«24V *1.10 

723 t £0 320ME * .76 

350T-5. 12. or 1SV IK 10 LASt 41 2 * 1 2V 3A 13.95 

LM306G | .75 



TRANSISTOR SPECIALS 

JKlMPfiP-GFTOS 
JW!3Q7Ptt?{jETO.S 
3h**?*APHPri€TOfl . 
HEPGWH.-PNPQETC--1 
TIP131 - NPNSi 5WfTC«MC 
rtHSn tlPw SwTCMiNC PCrttft 
MPlF JttH n C& jU TRAfi V5TOR IM 
;HWJ3KPNSJT03- 

ShHWPfcPfrTQffi 
SMl-iJNWSiJtF. . 
2h>31SKPN&-TOl1f 
5ffU»KPhS.TQ& 
2MMJ hPH & TOW 
2m222hPfJ5<T{>H 
2tiBWNP*JEHTO-3 
ZraHHPNSTO-S2 

aiflwarwpsiTO-8? 

JM52»HPH5hTO-2J0 

2K<fil<BPNPS T&2M 
FiP3HlHPf-(5.T[JJ.n 
TlfKtlPNPSiT0 2» 
TJPLUPHPSi 



1*1 » 
I 40 

141 W 
I B 
I » 
.*l»S 

...» .7* 

...HOO 
.•I TO 
4.11 crj 

» W 

f '.-o 

w.oo 

: --J 
M1.03 
..* « 
C : >J 
Dfitorj 
..« «s 

. < 56 
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Kill Wave Bridges 1 



TTLIC SERIES 



74M - 
74101 . 
74«- 
MM- 
?404- 
M0»- 
MM 

?4flff - 
T4H- 
J4CO- 

7410 - 

7411 - 

7412 - 

7413 - 



7*44 

74H- 
7472- 
7473 - 

74J4 - 
7475- 
7476- 
74» - 
7483- 



7414 - 


90 


7432 


7416 - 


33 


7431 


7417 - 


37 


74H - 


7420 - 


.17 


7495 


7425 


as 


7*9fl- 


742C - 


31 


74107 


742? - 


K 


74121 


74» - 


.17 


74122 


7432 - 


27 


7412J 


74JJ - 


27 


74525 


74ja - 


27 


74121 


7440 - 


17 


74145 


7441 - 


■ 


74150 


7442 - 


H 


74751 


744? - 


70 


74153 


74tfl - 


75 


74T64 


7-MT - 


75 


74(55 



74357 - 
74140- 
7*lfll - 
7*102 - 
741« - 
741«- 
741« 
741 5* - 



74,174 - 
74117$- 
7*17*- 
74177- 
T41»- 
74101 - 
74190- 
14101 - 
M1« - 
74103 - 
74194 - 
74190- 
74190- 
741S7 - 
74i7* - 

T4J25- 
74te - 

MXJ - 
nxt - 
743»- 
754BI - 

?54H - 



TTL HEED RELAY - 5^6T 5V a 



* :i f) 



MM53S7AA CLOCK CHIPS 95.95 

MM5J , -S 44.75 

W MglC 74.96 

NO. 30 WIHE WRAP WIRE SINGLE STRAND 

TOO' *1j« 

AlCO Mir. i*.TURD toggle switches 

WTA10B5POT tl.06 

WTA2M.DPOT. *1,10 

MTAJOOP-DPOTCENTrROfF 11 .K 

W5D 2C6PDPOTCENTT:H C*T LEVER 5WnCH.. tl U6 



Send 254 for uur cntolog Teni 
TrfmiiorDiiiurid Rochfiort 
145 HJamp&hiri^St CBmbrTdflt, M. 



DIP SOCKETS 



PRV 


2A 


u 


»4 


too 






1.40 


200 


SO 


1.30 


2.30 


400 


1.00 


i.(.- : . :i ■'; 


BOO 


1.30 


1.?' - .;, 



a pin A? 

14 PIN ,20 
10 "'IN ,22 



SANKEN AUDIO POWER AMPS 

Si 1010 G 10 WATTS I 7.50 

S4 103OG20WATTS 113.75 

Si 1 050 G 50 WATTS *2G.90 



TANTULUM CAPACITORS 



.22UF35V 
.47UF35V 
.CflUF 35 V 
1LIF3SV 
2,2UF 20V 
3.3UF20V 



SVI1.00 
5/11 .DO 
&I1.00 

snLoo 

51**1, W 
441.00 



4.7UF15V 
0.HAJF35V 
15JF1BV 

30UFBV 
33UF20V 
100JF15V 
150UFT5V 



~- :\ '■.■■■ 

4.1*1.00 

31*1.00 

&*1.00 

t .&0 

I ,70 

I 96 



M4.MI 

74t*M 
»LSCa 

WlW 
MI.SC4 

Ml. So* 

»\VA 

■ i ■.■•. 
-4i.S:i 

74LSU 
■*LSH 
j-U.Sii 
:<:'■,:■:■ 
t4L!Ji 
1-41.122 
■41 S» 

J-416S0 
"LSM 

-4!. 'in 
J«Lt» 

ML.S*0 

Jt.:Z*2 

mut 

7*1441 
?'.*'.+ 
?i.-J,.'i 

f4L5?i 



sw 



74L1113 
M4.-S1J3 
74L.5H4 
741S121 

J 4L 1 1 2 .' 

MLSIJU 



LlNEAHCintLflTS 



SCR'S TRIACS 




IJA 


6A 


J5A 


T10A 




IM 


1A 
.4% 


iPA 
EO 


2b 


■DO 


« 


» 


l^fffl 


1 K 


200 


.70 


3C- 


i K' 


5 00 


iVfl 


M 


■■ .-'I 


2 5CI 


«oo 


7 2D 


1 .-.:• 


3M 


1? fift 


DO 


1 20 

2 :Xi 


1 DO 


3 ro 


SOU 




i.&:. 


i&; 


ir.t^ 


4.30 



SOLID STATE SALES 

P O. BOX 74D 

SOMERVILLE. MASS 02143 TEL 161 71 547 7053 



WESHIPOVER95% 

OF OUR ORDERS THE 

DAY WE RECEIVE THEM 



CIRCLE 65 ON FREE INFORMATION CARD 



port. 

pflK/ 



MnilY /MS 



Buy 1 2.99er 
for 1 Penny fllore! 



'6S-PLAST1C TRAH515TORS. unt«ited. TO «, nit. i^pei. I.r»04] 2L» 

2SSLIDE SWITCHES, virloui itiipM, il»i F jimI Syp** '-2726. rr ,., T . r ,. r , , r , 2l**> 

SOTRAHSISTOR ELECTRO LYTIC*, *pa»l •flt*p*u1tt*4 h tilt, viJuu, h 37-471 3.95 

-J75-HALF WAITERS, 100%. cnlor cntf»d nilitoTi, int. vjlu*t d (lAHSl 2 55 

. 20-SLIUE VOLUME CONTROLS, vjrl&u* v»l'u«f * It7>*>. I*r HI-FI, ttc, (*»57f , . r , r , . r . . . 2.94 
SOUPRICHT ELECTROS, 1DOX, incrdU vjCuii A VQltat*!, nnrk*iJ, ^.322Gi ! J9 

-20-PAHCL SWITCHES. aii9rl«d rctiry. micro, iJtdt, >lc. (*U2Sl 2,0* 

1 20-PAIRS-RCA PLUCK A JACKS, papular tat HI-FI, ifltaktri, *tf, («66Jt>J 2-»0 

GO-IH914 SWITCHING DIODES, 4 n»«c. ixiat. eIj«4, unltiKd. [nOHZ] 3Ltt 

_4-2H305SHPH TRANSISTORS, lii mtti, IS impi, TO-3. 1(M» m*t-rijl. UtClii ...... 2.90 

50 PLASTIC LENSES. ilIorU4 tlyHi, A eclert, i- 6266' 2.H 

2SOXERAMIC CAPS, tut. lubutari, HPO't. limp. to*IFitieni. «lc. 5835' 2.0'J 

SO-THERMISTOlRSr ■.inaif. ifp«i A >tyl». nri- OMffltiMi, l00i. L°40*l) 1H 

10-1 HIT nUNitKT KK0B5, isr hair rcun4 iriafl*. lent */psinUrt, i -549i; , ,, 2.94 

- 10-L1HE CORDS, h«ivr-duty. 10 unit, I, mcldtd jJlui, 3-»nd. ,-i459, 3LM 

10-2N30SS HOB&Y TRAHSISTOffS, minul. fiilo-jt. TO 1, U leii. I,'AS24| ... . 4 . + ^. H ...... 2.H 

_ 10O-DTL IC't. ntetttr dual JK Hip flgpt, marktd, 100X prJmt, -i-t44 , *,„„. i.-rj 

3S-5TEREO INDICATORS, lift? 1*6 I.SY bulbl, tar HI-FI t •placam4nl, '>tI40j IM 

4O-I00V 1A RECTIFIERS, lypa I N4CW0, * pox f, axial liidi, (-02451 2.H 

. 9- DIGIT READOUTS, fill pah w/tmbplt mat, ,120 ' liJih. 14 p4n, ■ sssa 3,n 

lOO-PREFORMEO 1/4 WAITERS, ttlcrUd inluu, prMUt lor PC appl. I » 1*22; 3.H 

E ID. ME- 2 BULfil W/REStSTOR. nton, plu E i ri E ht into 110 VAC. -6020. .......,,. 

_ IS-RCA PHOKO JACKS, twpulir M-F1 iaeh; on a Eiah«llt atrip, -Grao 

200.KI. QUALITY RESISTORS, attt. carboiii. iomt annlllc, imi Hin, ■ CC27 : 

2 ILD.-4OD0" MtCTJflEHi. IN4000 urllt, may includi; SO 1o LOOOV, l'2417| 

: SQ-AAIAL ELECTROS, atit. valuta. vart4, »■.'**. Whal a buirl |x3227| 

1. SHIELDED AUDIO CAOLES, 2 to ltd., With RCA plu- E i i[ nch arid, 1,-04121 

. 200-PC-SEM.BCOH SPECIAL. >»artcd lamit of all tjrpa*. linrtitad matarial, ^3300 ..*„ 2.90 

200-PRt- FOPMEU ' .■ WATTCRS. pppulir hIpmt, a«n« 5 A lOVara, ■■&24f,' 2.9* 

30 SCR i A TRIACS, ii»ori*d vlluaft, LO Amp TO 220, untntfd, 1-03371 7.07 

'2S-TINY SLIDE SWITCH only 3/7 c-jb*. SPOT, PC laadc, ■038S. ... 2,09 

40-EDCE CONNECTORS, ititt, 4 A S pin, l.tidtd, H t luJi, .Gi» 2,» 

G'MINI-MQTDRS, Tvp* RESfi. l.S-OYDC, calar-e«dad wlra laatfi, |**71i| 2,f» 

24.MIMI BULBS, mtt, *nltai»i A nut ityln, ime cclcrM. 1-fTS7f , in 

40 STRAIN REMEfS. ml. !»?«. M*la». A iliai. I-«7S<; .. ,-.,. 2,S* 

OT1ME DELAYS, lolid lUCi, I41t. Irom 4S0 n.5r: to ■ Sac. 1*07501 2,1* 

3HEAVT DUTY AUTO CHOKE, lillirs 12 VDC - SA. apan frama. (>r07SOj ............... 2.H 

.: 10-3K CONTROLS, thum Imhaal typt, i<nila-turn. «4 mi, r.ror, , ..■.:■ 

4XHR0ME PLATED ALARM SWITCH, ipit, H.C. mimtnliry. .0742 . 2.tl 

B-UI2 LAMPS, 2VrtaEOii.chri:ni*.[o! a i(i! J i|.ii! 1 l!l>, *,'h jrdw.rB. f'STOll - 2.0B 

t-BAR LIGHTS, CaAtP m LED chip, 1.5-1 vclti, vrin l»ida, (^OlStl 2.H 

4.TAPE HEADS, r>E:ord/play, >tarap A rnonp, w/plupi. 11 laada, I-5S73' 3.11 

I |Q.ft£SIS7flft LEOS, iiH. r*d. prttn, A yellow lumJic*, 5V. ■ ft/ill 2.0S 



3.93 
3.01 
LH 
2.H 
2.1* 



110 lar 53 - 
SO lor S3 _ 
lco fii S3 _ 
350 ' -i S3 _ 
40 lor S3 
100 Igf S3 " 
40 lot- S3 " 
40 lor S3 " 
120 for $3 " 
S lor S3 " 
100 lor S3 
5O0 tor S3 
100 tar Sl_ 
SO far S3 
20 for S3 
30 lor Si 
2M fnr 1J~ 
70 far S3: 
■0 far M~ 
II lor S3 
200 far S3 
40 lor 13~ 
» Ear S3 
400 for S3^ 
300 lor 13 
'100 lw S3 - 
lot S3 ' 
400 lor S3 " 
400 for S3 _ 
SO for S3' 
50 lor S3 
|0 lor S3 



10 for S3" 

12 for S3~ 

fer S3" 

20 far S3" 

■ for S3" 

IS for f3J~ 

IS far S3 

lar S3 

20 lor 13~ 



'Same Cat. N 

, 4.0. QUAD PHONO JACKS, ARCAJtek* an 2 X IW BahoMta atrip, 1*6249; 

25-RCA PHQKQ PLUOS, papular audWapoakar pluia, lOOl matarial, |p32»3I 

IS.MIHI PLUG A CABLE SETS, 3.5mm plui, 6' Imaulatad 2 cand, laada, [H20tf 

3S-MA0RCTIC DISCS, Plaitalloy 13/10 dia. ■. 1/1" dltc*, ■•ij.HS*'. 

3 3DO-PR E- FORMED OISCS, cap P * /lead i for PC uae, mlxad H I U*t. ! - 2S0SJ .„,...,... 

'2S-PLASTIC POWERS, 35 watt, n|=n A. pnp, 30-200 bvebo. TO-220, . -C-237 

100-2 WATT RESISTORS, aiaorlad carbana, tllma ata. P«aif SKan h 4*0231.1 

. 34-LM-340T YOLTAGE fiECOLATORS, unlaalad TO-220, nay >nei, 5-24V, t>2*35) .... 

125-POLY5TTRENE CAPS, lllorfod typaa, alylai. A ilnl, all X»d, i'272t) 

10O-COELS A CHOKES, aaai. HF r 05C, IF, and paahlni tvpti. [mUH] 

3 50-POWER TAB TRANSISTORS, plaitic HPH, TO-220, aaat. typai, untaalad, .- 242SI . 

24-SKI.HHT TRIM POTS. MlrllJ A ilfllla tll-m. aaat, valuta A l)P*4, !»iJ*S! 

7S-LOHO LEAD OISCS, prlnta, maikad aap*. aaaerttO natarlal, |i2509. ,. .-,, 

50- til,. T400 itrlaa. Incl. pjataa. Hip Slop*. H*. utiititad, 1*6226.1 

5 BRASS LOCKS, With h«y, tW lanf. lar itoora, wlndawa, ate. .'.63531 .,,4... 

3SO.MOI.EX SOCKETS. "on-i-Hrip". maka yfll-r awn pc lockati, {-02551 

-W-MIMIPOTS, P«atyl», pln^a turn, aaaartad valUPi, (aJSAS] + ........ 

. 151UMBD HEO LED5, 3V 10 mA, lOOt ia»d rnaterial, rad dama folia , "3169! 

l-SOUhiQ TRIGGERS, aound actiVatad atrip, SCR trilftarad, an 3" tiaard, -3025 

. 40-TRANStSTOR SOCKETS, aaaartmanl may include; TO- lU.S.Ct.3. ate, = -3145, 

75. CABLE TIES, 4 non-alip afhlta pfoalfo. Uka Ty-wrap. (irBJlB] 

150-FtEOTHRO CAPS, inorlid lypai A aiiat, let RF, UHF, ate. >SOUAi , 

175^* WATT RESISTORS, aaatd. caibsm, catbo-fllmi, aama Start, [rSTOTAli < 

lOO.PLESSY CAPS, earamfo blvaka In aaiartad atr,a* A valuaa, '0221 ..«, 

ZO-HOBBY LEOS, aiaorlad typn A color*. maUly 4lm», ipmi cooJ, >022S] , 

. lOO-PC.-HEATSHRINK. *|1p-avar type, ibrinka SOI, Ilka Th,:i:m-M, |a«231] , 

. 25,HE,2AULBS, naan, for 110 VAC. raqulraa raaialor, no! faicl.| . ?«)3 »,.*... 

lOO-METALLIC RESISTOBS, maatty Vr wattara. aaai, val, 1-lt trf. I.-S2O0,- 

100- POWERS POWERS, 3 la 7 watl power inrafolart, |al2ll1 ., 

] 5 CRYSTALS, aaaartad typai, uni HtVU. aaraa Irequanty Marhad, |e«2SS| - 

ISO-SU&MIHI IF TRANSFORMERS, lilt, may Inclutfo: aac anlaana. ate. IV025S.I 

CO SQUARE OHM RESISTORS, prima raalaipn, aiit, valuaa, crab 4 arnE i-fiiOi; 

3fi.MI.CBO MINI REED SWITCHES. 1" 1-0 n c for alarm*, relay ayttaffll, ate. ^62131 -- 
ISO- PC-CAPACITOR SPECIAL, aaai, mylata, polya, nkll, aft, JOOS food, Ui3*4.' . 
10, PUSHBUTTON ALARM SWITCH, SPST. matnanUry, NC, la/hirdwir*, t»02S7) ... . 
500- PC-HARD WARE SURPRISE, I'appran.l 1 1». aaafc, atrawi, wuhara, ale. 1*0271) 

301V BATTERY CLIPS, anap connector, coded, Irtaulatad leadi, ;.v02flC , 

.3.WATCH OUTS, S-lunalfon. LEO alyla. acaortad il*ea, untaattd, 1.03*7 

5 HEAVY DUTY LIHE CORDS, whllt, 2cand. S It, 10 fvf. (*0312l 

20-SIHGLC PIN LEOS, green, micro atyla, IV 10mA, 100*-. U02O3/ 

30-LEOARAKSISTOA SOCKETS. "apap.[n'\ 3 pc laada, for T0-S,il.46,atc. ',*0317l . 
2QO PRECISION RESISTORS, -jW. 1%. anfol 3*23- ,..,..,.. + .,,.4. 



Z.H 

2.H 
LH 

3.93 
2. 3D 

LH 

2.H 



. 2,M 
. 2,« 
. 2.1t 

. 2.H 
. 2.5* 
, 2.1* 
. 2.H 
. 2-9* 
. 2.« 
. 2.H 
, 2. *9 
. 2.95 
. 2.11 
. 2.M 
. 2.** 
. 2,09 
, 2-M 



. 2,1* 

■ 2,t* 
. 2.99 
. 2.9D 

■ 2,»* 
. 2.59 
. 2.M 
. 2.** 
. 2.19 
. 2L*B 
. 2.** 



20 lor S3 

50 for S3 
30 far SI 
SO far S3 

400 far S3 
50 far S3 

200 tar |3 

40 \W 13 
250 la/ S3 
200 lot S3 
100 For S3 

41 for S3 
150 far SI 
100 for S3 

10 far S3 
500 for S3 
10O lar S3 

3D lot S3 
4 lor S3 

SO for S3 
ISO for *3 
300 for S3 
350 for S3 
2O0 far S3 

40 far f3 
2O0 far S3 

SO lor S3 
200 f ■"■ S3 
200 lor S3 

3D for S3 
300 lor S3 
130 for S3 

SO far *3 
300 far S3 

20 far S3 
1000 fer S3 

40 lar |3 
lar S3 

10 lat 13 

40 for 13 

00 for S3 
4470 for S3 



CO 

y 

z 
o 

cr 
1- 



o 

Q 
< 

112 



Send For Our FREE Catalog Today! 

Featuring the Largest Selection and the Lowest 
Prices on a wide variety of quality electronic 
products, including: Computer Peripherals, 
Solar Devices, Speakers, Audio Equipment, and 
much much morel Take advantage of our 25 
years as America's foremost supplier of dis- 
count electronics. 

For Faster Service 
Order By Phone 
1-617-245-3828 



ORDERING INSTRUCTIONS 

• Checkboxes in front of 2. Q9ers desired 

• Indicate QTY Desired On Line To Left Of Box 

• Complete Coupon Section 

• Cut Out Along Dotted Line and Mail Ad to 

Poly Paks 

P.O. BOX 942. RE 12 

SOUTH LYNNFIELO, 

MA. 01940 

Remember: Poly Paks means 

"GOOD STUFF CHEAP!" 



POUT PflK/ 



Total Amount of Order S . 

Please Add S3 for Postage & Handling 

NAME 



STATE . 



-ZIP_ 



Enclosed is D CHECK. D MONEY ORDER 
Charge my D MASTERCARD □ VISA 



ACCT. i 

U Send me your FREE catalog 



EXP. DATE 



CIRCLE 60 ON FREE INFORMATION CARD 




The unique 
and valuable 

components of the Micro Ace 

The Micro Ace is not just another personal 
computer. Quite apart from its exceptionally low 
price, the Micro Ace has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• Unique 'one-touch' key word entry: the 
MicroAco eliminates a great deal of 
tiresome typing. Key worda (RUN, PRINT, 
LIST, etc.) have their own single-key entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 

• Excellent string-handling capability — takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison]. The MicroAce also has string 
input — to request a line of text when 
necessary, Strings do not need to be 
dimensioned. 

• Up to 26 single dimension arrays. 

• FO R / N EXT loops nested up 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines, 

• Randomise function, useful for games and 
secret codes, as well as more serious 
applications 

• Timer under program control. 



A asm mm ^h Licenced by Sinclair Research Ltd. —— 

Microcomputer 

for everyone at 
a Micr o Price 

The IMierofkeJ - a new generation of 

miniature computers 

A COMPLETE COMPUTER 
for $149.00 for 1K Kit 

Post and Packing FREE 

(Add 6% Tax for Shipments inside California) 




PEEK and POKE enable entry of machine code 

instructions, USR causes jump to a user's 

machine language sub-routine. 
a High- resolution graphics with 22 standard 

graphic symbols. 
• All characters printable in reverse under 

program control. 
a Lines of unlimited length. 

'Excellent value' indeed! 

For just $148.00 (excluding handling chargel you 
get everything you need to build a personal 
computer at home... PCB, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the MicroAce really is a complete, powerful, 
full-facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce 1K byte 



RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 
— typically storing 100 lines of BASIC. (Key words 
occupy only a single byte.) 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the MicroAce is 
faster than ail other personal computers. 

No other personal computer offers this unique 
combination of high capability and low price. 

The MicroAce teach-y our self 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you -don't worry. They're all explained in the 
specially-written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming-from first principles to complex 
programs. (Available separately- purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 

$149.00 with IK COMPLETE 

$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt — and we have no doubt that you will be. 



290 A microprocessor 
chip, widely recognised 
as the best ever made. 



Sockets for 
TV, cassette 
recorder, 
power 
supply. 

SUPER 
ROM. 




Your MicroAce kit 
contain*... 

Printed circuit board, with 
IC sockets for all ICs. 
Complete components set, 
including all ICs-all 
manufactured by selected 
world-leading suppliers. 
New rugged keyboard, 
touch-sensitive, wipe-clean. 
Beady-moulded case. 
Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 
portable cassette recorder.) 
Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 
FREE course in BASIC 
programming and user 
manual. 



JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICROACE NOW!! 



I Send Check, Money Order or quote your Credit Card No. to: 
* MicroAce 134B East Edinger, Santa Ana, California, Zip Code 9Z705. 
or phone (714) 547 2526 quoting your Credit Card Number. 



Quanlily 



Description 



Unit Price 



TOTAL |— 1 





MicroAce Kit IK 


$143.00 






MicroAce Kit 2K 


$169.00 






Manual 


$10.00 






IK Upgrade Kit 


$29.00 




Shipmen 
add 6% 


ts inside California 
TAX 


TOTAL 





Amex. 
Diners 
Check 

Money Order 
Master Charge 
Visa 



Card No,. 



Exp. Date- 



Name, 



Address- 
City 



_Zip_ 
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XENON STROBE TUBE 
& TRIGGER COIL 

•45* 



tH4Ml '1.75 TT -** a -» 17.41 




SOUND EFFECTS GENERATOR BASIC KIT 



IT'* FiiliifLI TO WILD "rOUP "•■» <CVI» (^rfcll £ Ex* (ATM 
WrThfflVT iHMUkC i fpHTWH. 1<E EUFPtT lfOUMITN IK T I T4477 
B0UM CHIP FLirt EU E1EK0 1M) CHtlLUS «.*EE IPQkV K IQUHD 
HI In Jti<-(*TbC •hi L1TH/T IhETRIMtllMt. Thl* inUg "lull 
IT *1n*Lt TD lUHO ■ CfaafliTW CiPrtlLf OF PhAEEF ICUKIt, 

10TIME h IinU, IIKPLIVCI, CLOCKS, flC t Owl HUT flEOlfllf 

DIP Eea|Tfli*fl M DTK* EXPfVE I mSwutj WL 5(^CMHll, TOU 
SUPPLt F FtN |TJP*0±FO UHLETflll, CIF.CITBFE. »!<(■«, POEt, 

epcikip f ?k?J?J tm*EitT« <Hi 711 itmti*. 



CJUU 

HLV * 



5,95 



lUlt ft |T ft*Tllhlll 

TIW7T t PC •o»«6 
>-.:■ t-wmuet i iwt . 



■ P.hl I E t Z7 FCF <i:il 



ELECTHOHIC WARHHa FLAIrlCR KITS 




023874 CIO .S 3 



ELECTRONIC 
STROBOSCOPE KtT 



j£i*MiGLi» 4IG FM TKQUILElhBeH" 
Oft bfi^mlTiiiTlJC. OPTICAL PHIMH 
OrTHJlf ITofE i^TIOH L* ftht, MrtECL* 

tTt, rLTHNfU.4, (10* 1*4 ETPbfcOECOFf EpU 
1111 FFQH ETlHAitO I.ViA'I IW fUTLUli •R-LLnT 
jfRCh FLU" TUEE "4 1 L' BEFlU, l-ihT | *l iw) L l 

*n.r F L iiH niTE nan lfl>-StXKPP«, T*l ii 

J -Ml MX trjHPC-fl.il IBCXW^C PC iOaFD 

eons -me kmoe. DiXi nl ihCludI cut, 

6F FOillOl i lfj^U > * X'rI. 




C24O70 



120 VAC 

Xenon 
Strobt Kit 






Wheel of ^-j 
Fortune 




-Q 



CHANEY 
atectnonica inc. 



■ Minimum enter 55.00 

• PIfm* inel^d* $1.00 far poEt*#f 

• Viu. MC wd COD t«*p<ttd 

• Prion* orcJirt m wckomi 



P.O. BOX 27038. DENVER, CO, 80227 1303)7815750 
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FREE 

ELECTRONICS 

CATALOG! 

Over 

1,500,000 
Parts in Stock! 



• No minimum order 

• Volume discounts 

• Orders shipped same day 

• 100% money-back guarantee 

• Phone orders accepted 

We carry semiconductors, 
capacitors, resistors, switches, 
potentiometers, transtormers. 
hardware, and much, much more. 

WRITE OR CALL TODAY for 
your FREE CAL WEST catalog! 
Collect Calls Accepted ! 

(213) 889-2209 



Mastercharge 

Visa 

Bankamericarrj 



31320 Via Colinas Suite 105 
Westlake Village. CA 91 361 



CIRCLE 2 ON FREE INFORMATION CARD 




WE HAVE 

CRAIG ANDERTON BOOKS! 

These books, have helpeo thousands at muaichans lo learn more 
about mustcal electronics - while having tun and saving money 
lit ine sanm time 

Flee I rone ProJfrCt* fH Miicici.iPs" ">7..<S [ 
I Includes 19 dO'it-yourself protects for musicians. 
| plut * chapters ol introrJuciory material 

"Horna Recording, \tx MusiCaW.** $9.95 Tells | 
I ho* to got professional sounds out of consumer- 
| onented m bit itrack equipment 

check out calalogue tor Craig's, lull J trie of McisiKiii , 

1 1 6K DYNAMIC RAM SPECIAL: 8/$39| 

Expand memory in TRS-80' -I and -H, as well as 

machines made oy Apple. Extdy, Heath H89, 
newer PETs. etc. Low power, high speed [4 Mt-fcj, 
Add S3 lor 2 dip shun* 5 plus TRS-30 conversion 
instructions, t-: -«, m , ,„t—v •<■ ita t.-b. cwppwri*. 

DC ROBOT MOTOR SPECIAL 

DC fractional horsepower motor runs on about 1 
loSV, Ndl a servo rnCHor by any means. tm\ good 
for experimenting wilh robots, toys, games, etc. 

1 D/S2-SS 

^SEMICONDUCTORS I 

I Gen purpose sirjn.ii diodes S0/S2 
IGT5306 NPN Harlington 1M/S8.3S 
[NPN Sim 2N3904 100/S7.9S 
[PNP Urn JN39C6 100/JS.95 
|4N£B -,;:tLj.-.'jo, 5/E2 
[SH7E477 sound IC 1/M.5C 
tMAioOl 12V DC clock moEtule SU.SS 




GOD BOLT ELECTRONICS 
Bldg. 725. Oakland Airport. CA SffiH 
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NEW 



KITS • KITS • 

PRE-OniLLED PCB's FOR ALL KITS 



CKYSTAL RADIO KIT 

A tali powered r*d>o whrch uses a rcsonani cirturi and deTrsi 
tpr for AM radio recepirpn. An .dear project lor ih*B*gtr,n^r 



Model *EK80CHW1 



STBOBB LITE KIT 



PRICE MM 



1 5 to 24v POWER SUPPLY KIT 

A variable Power Supply suilaole 10r manv 
digilal and linear applications Detivers an 
oulpuT. current of 100ma Irom I fjv to low and 
SOOn-.a from 16vro24v 



FahuxIic fo r speciat etfecti Vanatrle speed Xenon Hash 
givtsvoua STILL MOTION ef'ect A real attention getter 



Model 'EK80ELQ01 



PRICE 121 35 



MODEL »EK 80 PS024 



POWER SUPPORT 120 



PRICE (24 95 



\* CHANNEL LED CHASER KIT 

A very familiar ufltn seen at discos, department stores, and 
on neon signs 16 LED s flash in sequence uo down or alter 
nate Adaptable to 120 vac lEviral 

Model t EK8OLC01S PRICE: 122. K 



IS CHANNEL MULTIMODE LEO CHASER KIT 

We're proud to add this to our line. It's similar to our 15 
channel led chaser but with many extra leatures. There are 
over 50 selectable modes A lew are Up. Down, Skip, Pulse. 
Scramble. Single Pulse. Multi Pulse and many more An 
optional 120 vac board is available. lExtral 

Model I EKS0LCMI6 PRICE: S3.2.95 



A 120 yolt power board which allows you to connect regular 
lamps to our LEO Chaser Kits. 6 channels are supplied pei 
board with ISO warts per channel They can be easily mtei 
faced for 16 channels. 



Model *E<80PLC 120 



0-21 VOLT POWER SUPPLY KIT 



PRICE 124 35 



A true to 25 volts capable ol delivering 1 amp continuous 
Full wave rectification, filtering and capacitance multiplies 
tion provides a clean dc source for sensitive audio and digital 
work An ideal supply for the experimenter 



Model ' EK80PS026 



PRICE 139 S5 



Edu-KitLtd. 
P.O. Box 147 

Niagara Square Station 
Buffalo, N.Y., 14201 



5 WATT IC AUDIO AMPLIFIER KIT 

A general purpose S watt amplifier with Thermal Overload 
and Short Circuit Protection Because of its low operating 
voltage and high power output, it allows the user to use if as 
an add on amplifier for car srereo 



LTD. 
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Specification*' 
Frequency Response 
Power Output: 

Distortion 
Load Impede nee 
V Supply 

Model 9 EK 30 A 005 



40H2CGl5KH?ei-3dB, 
5 watls at 4 oh m i 
7 walls at 2 ohms 
b% at 7 watls at 2ohms 
2 EO tfiohms 
\2 to 15vde 



PRICE *19 W 



ramsaij the first name in Counters ! 



9 DIGITS 600 MHz $129i TRPn 

WIRED 




SPECIFICATIONS: 



f*|C*S 




1. 7 r - ' ■*■",'. E "j-.i-:i.-.-| 




I-T .«k.L«.iHp.IIM»JI 






l«.*» 


AC-1 AC jJi#UT 


JW 


■J* J Na»4 f«i. - AC 




Aduur Ctw|rr 


I1W 


OV. E . Htm pc**f O - *" 




MtHH 


**.** 


F mm*! cine h*m apk 


MM 



The CT-90 is the most versatile feature packed counter available for leas 
than $300.00! Advanced design features include; three selectable gate times, 
nine digits, gate indicator and a unique display hokl function which holds the 
displayed count after the input signal is removed Also, a 1 OmHi TCXO time 
base ii used which enables easy zero beat calibration checks against WWV, 
Optionally; an internal nicad battery pacKextemai time base input and Micro- 
power high stability crystal oven time base are available. The CT-90, 
performance you can count on! 



Range 
Sensitivity: 



Display: 
Time base: 



10 Hz to 600 MHz 

Less than 10 MVtolSOMHi 

Less than 50 MV to 500 MHl 

0.1 Hz [10 MHl range) 

1.0 Hz (60 MHz range) 

10.0 Hz (600 MH: range) 

9 digitaO.4" LED 

Standard- 10.000 mils, 1.0 ppm :D-40'C. 

Optional Micro-power ovenO.l ppm 20-4O*C 

S-15 VAC ® 250 ma 



7 DIGITS 525 MHz $99f IRED 




SPECIFICATIONS: 


Range 

Sensitivity: 

Resolution 

Display: 
Time base: 
Power 


20 Hz to 525 MHl 

Less than JO MV to 150 MHi 

Less than 150 MV to 500 MHz 

1.0 Hi (5 MHz range) 

10.0 Hz (50 MHz range) 

100.0 Hz (500 MHz range) 

7 digits 0.4" LED 

1.0 ppm TCXO 20-40*C 

12 VAC ii 250 ma 



The CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as; three frequency ranges - 1 ach with pre- amplification 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru IMF with 1 .0 ppm accuracy - that 1 s.0001%! The CT-70 Is 
the answer to all your measurement needs, in the field, lab or ham shack 



PRICES: 

CT-70 wired, 1 year warranty 
CT-70Kft,90diyparts war- 
ranty 

AC-1 AC adapter 
BP.J Nicad pack + AC 
adapter/charger 



S99.95 



84.95 
3.95 



12.95 



7 DIGITS 500 MHz $7955 

WIRED 




PRICES: 

MINI-JOG wired, 1 yea: 

warrant? $79.95 

MINI- 100 Kit, 90 day pun 

warranty 59,95 

AC- Z Ac adapter for M IN I- 

100 1W 

BP-Z Nicad pack and AC 

adapter/charger 12.95 



Here's ■ handy, general purpose counter that provides most counter 
functions at an unbelievable price. The M IN MOO doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from 1 MHl all the way up to 5 00 MHz with excel lent se as itivity 
throughout the range, and the two gate times let you select the resolution 
desired. Add the nicad pack option and the MINI- 1 00 mates an ideal addition 
to your tool bo* for "ir> the- field 1 ' frequency checks and repairs. 



SPECIFICATIONS: 



Range 


I MHz to 500 MH2 


Sensitivity: 


Less than 25 MV 


Resolutiort 


100 Hi (slow gate] 




1.0 KHi (fast gate) 


Display; 


7 digits, 0.4" LED 


Time baser 


2.0 ppm 20-40" C 


Power: 


5 VDC ® 200 ma 



8 DIGITS 600 MHz $159f IRFn 

WIRED 



Range: 
Sensitivity: 




SPECIFIC ATK JN S: 




Resolution; 



20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to 600 MHz 

Less than 25 mv (o 1 50 MHz with 8 digit precision. And, one of its best features is the Receive Frequency 
H".*? ««' w,?. 11 . 10 ?? MHt Adapter, which turns the CT-50 into a digital readout foe any receiver. The 
adapter is easily programmed for any receiver and a simple connection to the 
receiver's VFO is all that is required forme. Adding the receiver adapter in no 
way limit* (he operation of the CT-50, the adapter can be conveniently 
switched on or oft The CT-50, a counter that can work double' duty! 



.0 Hz (60 MHz range) 
10,0 Hz (600 MHz range) 
S digits 0.4" LED 
2,0 ppm 20-40' C 
110 VAC or U VDC 



F RICES: 




CT-50 wired, 1 year warranty 


S 159.95 


CT-50 Kit, 90 day parts 




warranty 


119,95 


RA-1, receiver adapter kit 


14,95 


RA-l wired and preprogram- 




med [ send cony of receiver 




schematic) 


29.95 




DIGITAL MULTIMETER $99 ^ IRED 



PRICES: 




DM-7O0 wired, 1 year warranty 


S99.95 


DM-700 Kit, 90 day parts 




warranty 


79.95 


AC-1, AC adaptor 


3.95 


BP-3, Nicad paclt +AC 




adapter/charger 


19.95 


MP- 1. Probe sit 


2.95 



The DM-700 offers professional quality performance at a hobbyist price- 
Features include; 26 different i-jange* and 5 funeiipru, ill arranged in a 
convenient, easy 10 use format. Measurements are displayed on a large 3 v. 
digit, '■■ inch LED readout with automatic decimal placement, automatic 
polarity , ovcn-inge indkaiion and overload protection up to 1250 volts on nil 
ranges, making; it virtually goof-proof! The DM-700 looks great, a handsome. 
Jet black, rugged AGS case with convenient retractable tilt bail makes it an 
tdcal addition to any shop. 



SPECIFICATIONS: 

DC/ AC volts IDOuV to 1 KV. 5 ranges 

DC/ AC 

0.1 uA to 2.0 Amps, 5 ranges 

0.1 ohms to 20 Megohms, 6 ranges 



Current 

Resistance 

Input 

impedance: 

Accuracy. 

Power: 



10 Megohm^ DC/ AC volts 
10.1% basic DC volts 
4 'Cecils 



AUDIO SCALER 

For hiajt resolution audio measurements, multiplies 
UP in frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hi resolution! 

S29.9S Kit S39.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug ■•, *-. % 7.95 

High impedance probe, light loading r ,*,..**.. 15,95 

Low pass probe, for audio measurements 15.95 

Direct probe, general purpose usage r - 1 2.95 

Tilt hail, for CT 70, 90, MINT- 100 3.95 

Color bunt calibration unit, calibrates counter 

against color TV signal ♦ 14.95 



COUNTER PREAMP 

For measuring extremely weak signals from 10 k> 1,000 
MH:. Small 5 Lie, powered by plug Transformer-included 

• Flat 23 db gain 

• BNC ConncctoiT 

• Great for sniffing RF with pick-up loop 

J34.95 Kit £44,95 Wired 



i-i tiv .i, :l v.iii ii :v. in. 

2575 BAIRD RD. • PENFIELD. NY 14526 



PUGM ORDl-KS 
CALL 7i'6-58iSt39S0 



lor i ■tuna 4ao >** tar trnpping 

lofliO Ovht.*{» add 1 V COD add 

y$1Q add 1 >SG NT f*vJ # n,K add! ? to* 
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a^Uc^Clock Modules 

\2VDC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS^ 

* In dash BUlOclocfc.1 

* A1r«i-n-«rkn[ auto/ 
HV ClOCkt 

* Aircraft-marine clki, 

* 12VDC optr. Initnj. 
■ Portable/battery 

mw*i« Inmtrumnta. 
F«turBs:Bright0.3 M -green display. InttiTd! cry ml time 
b*ie. : . 5 tec. /d iy #ccu r. An id. d ito iay brightness control 
logic- DiipFay color filterable 10 blue, bl u e-g roe n c a/crn ft 
YCrllOw. Coinpleie— juir add xwHchnand lent. 

MA1003 Module $16.95 




MA 1023 .7" Low Coit Digital LED Clock Moduli B.95 

MA 1.026 .7" Dig. LED Alarm Clock. 'Thtrmo-mt-lpr 1 8.95 

MA5Q36 ,3" Low Cost Digital LED Clock /Timer &.D5 

MA 1 003 .5" L ED D rap! ay D "J- Clock A X former 9 .9 5 



4-M^1 a National Semiconductor 

^P RAM SALE 

MM5290J-2 tMK4ii6WPD4iei. . . $6.95 each 

1BK OYNAMIC BAM (15QNSI 

IS EACH $49.95) (100 EACH SSBO-OOjtotl 

MMS298J-3A $3.25 each 

BK DYNAMIC RAM [LOW HALF OF MM5290J! 200 NS 
(8 EACH $23.85] II DO EACH $260.00/101) 

MM21U-3 $5.95 each 

4K STATIC RAM O00NSI 

IS EACH $43.95] (1 00 EACH S450.DQ/lot] 

MM21HL-3 $6,25 each 

4K STATIC RAM (LOW POWER 3O0NS) 
IS EACH $44.95] ( 1 00 a A C H 54 7 S .00 .' mi I 



EPROM Erasing Lamp 




• Eraiw27Q8 r 2716, 17Q2A, 5203Q, 52G4Q, «c. 

• Eraieiup to 4 chip* within 20 m.mitH. 

a Maintains constant exposure dlstenc* of urn inch. 

• Specie I co ndu tt ive foifTi ti n er el hrriiftaWi static bu LI * up . 

• Built-in ul r[y lock to pr*V*nI UV txpnun. 

• Compact - only 7-5/H" x 2-7/B" x 2 1 "" 

• Complete wilh holding- tray for 4 ehipj. 



UVS-11E 



$79.50 




Jumbo 6-Digit Clock Kit 

• Four ,£30" hi. and two ,300" ht, 
common anode display] 

- Uses MM5314 clock chip 

• Switches for hours, minutes and hold functions 

• Hours racily viewable to 30 feci 

• Simula tad walnut caa* 

• 1 15VAC operation 

• 12 or 24 hour operation 

• Include* «H components* cat* ind wall trertiforrrwr 

JE747 $29.95 



6-Digit Clock Kit 




• Bright .300 ht. comm, cath- 
ode dltplay 

• Use. M M5J1 4 crock chip 
"■Swltchas tor hours, minutes 

■ nd hold modai 

• Hit. easily viewable to 20 ft, 
e Simulated walnut cale 

• r15 VAC oporiilori 

• 12 or 24 hf, Operation 

■ Iritl. all components, cat* & 
.-.3. transformer 

• Size: 6*." * 3-t/fl' x W* 



JE701 $19.95 




Regulated Power Supply 

Ui«s LM309K r Heat sink - 
provided. PC board con- — 
■sifuction.. Provides a solid - 1 
1 amp @ 5 volts. Can supply up 
to i5V. ±9V and ± 12V with 
JE205 Adapter, Includes CO mpo 
nentf hardware and instructions. 
Size: 3,4" x 5" k 2"H 

JE200 $14.95 



ADAPTER BOARD 
-Adapts to JE200- 
±5V, +9V and ±12V 



DC/DC converter with +5V input. Toriodal hi- 
speud switching XMFR. Short circuit protection. 
PC board construction. Piggy-back to JE 200 
board. Sim: 314" x 2" X 9/1 6" H 

| \JE205 $12.95 
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MICROPROCESSOR COMPONENTS 



BMQA/WflC-A SUPPORT DEVICES - 
CPU 

DHB1 tan Inaui/OirlBUI 

DPtfti Ularllv lr,i„ru*: C<*i?iai 

DPU.lt B • C r*f! Ise-al Hurt DrNw 

DPtH" Prick O«^Hnter;0F<*4F 

DffcSi tui Dt l n r 

EWX1 Syatin"i Cantrolhtr/Biii DtNit 

wi:J 5-vi- ----- ■-■ ■■ 

INIW i,'Ot<Din:t' Va'Uit'ii 

■"UW Arr ^thiro"»in Cortm. Ciarnail 

DPtJU r*.n,. cem/T. »,^ iusahti- 

□Hia frtat- Inlmil TbniE 

CMJM P»l>f. P*r|Bh»r»| I/O |M|) 

DPtSl #1*1. QUA gonVal 

DPUn Prt>|. I r-tirH'j'O l Control 

D#tfiH F-rr-T C -' T C r r trr.1 .r 

DHZnt Prrj|. K*rt-ei*rd..'Diuil*t !BL*f'i-u 

tVUH Ot1 H B ih Rk<Iw 

Q*tm Wit*"" Tlmln., tl^MnVE 

DHBI ( a-'. BhOtrKl lan»l r>.| :*■,*■■ 

rXaP JEW Bl-0.r»t;t |t>r(l P«*I,»r 

D«UH ID ■• IH £ i.cvon.i NHilm 



- 6800/6*00 SUPP0HT DEVICES - 

1 M«*U 

:ci' ',•>•>, *r>n rin..i «nd RAM 

■API UJ^lBUIIr: RAM 

! r»r f >■•"*' ini». Adue-i {MCMMI 

I PTkarlty (ntirruprt Corrtrallir 

J-. i ,1,-h.i n i n,OH 'MtWAjH) 

1 AiytKhnMUHii C^Tim. AorpLrr 

I V>T.; "i i n n 5 j i X«i1ll CKiVa Ad-Hil<r 

I laJlTILII f l|H|l MODEM 



tfuifl S-Sliti 



: il.-»M 



ZKA | !»L) C P J | MXUKIi 4) MM Hl| 

CC'RlKr CCHJ 

a» mpu 

I DMmlADC CP(J—4-Brt lElu !Con.-)v D . (1 ■ i u i-J 

UCUKI wPy wreipsk («K Br'»> Mfrvorr) 

INUUM4 MPU— I ah .£'.:■'.■: 

InU£MN-I CPJ--S»i. Chin. i-bh nan* i«s HAM i 

INl«PK}fl4 CPV [Ht nvi«i RAMI 

I NMSMN CPU— H Drill HAM 

CHH C*U 

INSWB CPV-H-BiE 

TMH*BJi. 



-SHIFT REGISTERS- 

rlMHWH Dull at-Ht Dynamic 

'MfHH Dull X- BU Dyij.-n ,c 

rtMKXH Dull HOSie 1l,i i« 

^MUOM Dull U- B-iC Accurnuditer 

*mi« ."W-B I DynimlE 

JMltU Wt-Ut £3vrt,m.|=/AriuinuH 

MtXAL>ait Dynamic 

1'--'.y. Ih-rj,; 

tMfllJHH 

!»V(na*) W*-B4E DymnvlE 
HUN Nasi ::-n ! tIPtk 

S2V Dull ilfin S,eb:il 

Vj-S ■ i □ynimlE 



P--HV 
WrV 



OlLK 



Duil3»-Blt HiHl 
Quil ail,: litUt 
fiiul M-BII Stini 
Ouin kVfiri sialic 
Pill. 40uil K | 



DATA ACQUISITION 

AF4»| tt* LJ n(v»rij] Actln PNIir JJS 

APIU'ICJ TmiKTim UewPiuFILiir 

AP1Q-1CJ TtHicM T«vh Law Pju Plltir 

LMUAH SHI* Oflfl Oe hut 

L.VIHZ Conduit Cun-rant Xarun:a 

IMMZ t*m)«r|| V r| TrinriUW 

LPaaiN JPETlnewt C-P Amp 

LFMrl EHima4a « KolK AmpiMlWE- 

LMIIIH Twpp. Cj-ii. Prat. Ral. C4neim/C*l 



DATA ACQUISITION I.CONTINUEp) 

ADCUVCCN 111 A/O ior..-,r;.r ;i-cri_ Muiil.) ■ 

AOCtaiTCCN I-Bie A/DC«n-ai1*r LH-Cn. UuiEr.t Jt 

□AC WDLCri la-Bit D.'A C n n ,. MKn. Ce^P. C(J «V| [1 

dac h»ucn u-on o/A Oawc m kn, cgmi, tun] i 
]>>WI OVA ^ n ivi ■ i ar na-. ■„ i « ; | 

It-ai; ova cn-rrt' [aan Lin.| : 

Jf--*l; «■■■* i.inirtir EtJtn, Lin.) I 

B>Channal MuEtlBhiiufer ] 

HKIAUOVAPIT i 



-RAM'S - 



31]*-J 
JlWt-l 

MUJHTi 



IBHhi ii<tie 
tHMWatlc 

at aa nvtfc mc4 

imn »it|- t iKni UM Pa-tr 
JCHaI Hatle KAie 
ISM.n static J»1E I 



MMUU 

MMUD 



■ I Past Urn 

-**..■ lllllr 

1W»1 Dynamic F 

ZtLiil t/]-!' j— .- 

«♦(■ I Dynamic 
MMifHJ-I[ailI) UK Dy-amir: BQn, hjp(h») 
WWB*-W IKDy». J»n.B|l0jhMrLifl.lMMfU»j|r 

HM Ml- IHsi 

y PSM!i/MW.acsr IK Dynamic Hplfl 

tf- itaac 

ICHxt llillt 



tlfl-'A 



-PROMSyEPftOMS- 



1K uV Era 

fXI-pnOM 
tVSrrit 1IK EPRDM (4V. -Iv, fltW] 

STJthntaECftlHjTI ]|K l*P.CM iBInHa *SV| 
!ia-T.tl-CB)3ITi UK CPROM 

tlH IK tPFIDM [4)BrLi| |S mm HV| 

Ugj |0j|| eR0"M 

trbicuiuai khi prom twfun ceiiKtw) 

<U9Hf *i- m /t Bin-rriar PROM 

IHUIITiSJKr liit Tf-Stila Blpplar PROW 

Ki\n IK P ROM 



CViarailar Cimntoi tUPPtr Cite! 
Ch*r»r;Eij. C*rMjraEwr [Lcwtr Caul 
ChArKEat OenAi-aEor 
Att-Bit Raa* Only M*M«,iy 



NMOS READ QNLV MEMORIES 

ucMwitP j3JM«ci. a ,vniij--(;iKk uat 

MCMUW jJ*j,*j.i h'air- Symbvl B Plclura* 

hC MfAnjia* labitxT ai ni k. CernEur Char. 0« n . 



-MICROPftOCESSOR MANUALS- 



Du*E UOS CKh;*: Dnvlr nu£) 
Febpav E»k CctntroUir 

C a-- t .w ISJ! ! lijr. C > Ip 

MLEXDarncaEiar flu Tuna) Clert 
Mian trr «4a |agr Cc^diUdK CIol" 
"■t'ocnnlrel rr hiii M-Ditll AAM 
*H ONntti L.CD Cr -a 
'-' ;'n;>:.:i ii vtin M-:.--;. 1 '■■■ ,■->.■ 

4 IXrttl LtD [ir-t -.■!■« IvU lie. 
H B-J4HJ.VAC Fl"*f. t3rl«F IHrB-ri B*r.] 

-TELEPKONE/KEVBOARDCHIfS 

Raoan = .^ pm.r 
CMOS Cluck aanarar»r 
■ >,"i:-- CnciuJar Bl > i, i. 
KayPrurP Fhced-tr fk k«yi| 
KiytfDira Enecttrr [H heyl> 
KaybaarP L'tHi- !M h*f t|i 
Pvlh Allien PulM OHalar 
*i ■ l*i r.*> i. , u< Knaoare Entodar 



DESIGNERS' SERIES 

Blank Desk-Top Electronic Enclosures 




* tfi*h strength epaxy molded 

ana uitcei in ftiQtha brown 
finish. 

* Sliding TE-ar/liOltoiii fiancl tor 
tarvice and campanent ic- 

ceiiib-ili-ry, 

* Tnp /bottom panel jDSO thk 

.Juiii. Alanine type 12QQ 
finish '/it; hi tint cglor) for 
Li6s[ jiiint idheiian altar 
FuDdificitiun, 

* Vemcd tap and bottom 
panels far cooling effitfeneY. 

* f.jqir.1 constmction providas 
unTrmittd applkatinni. 



CONSTFIUCTION; 

Tha "DTE" Blank DeskTop EleetrOnMiEncJ&Hjre*jftd*iiflnedtc blend and compliment 
today's modern computer equipment end tan ha used in bolh industrial' and homa. T-he 
end pieces are precision molded with an internal slot (all around] to accept buih tap and 
bottom panels. The panels are then fastened, id 14" thick tabs inside the end pieces lo 
provide maximum rigidity to tbe enclosure. For eiie of equipment servicing, the rear/ 
bottom panel slides hack on slotted tracks while the rest of the enclosure remains in- 
tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 




Enclosure 
Medal n.-. 


Pinal 
Wkjth 


PRICE 


DTE-8 


3.0U" 


S29.9S 


DTE-1 1 


10.65" 


S32.95 


DTE-U 


14.00" 


S34.95 



S10,00 HUH. Oder - U r S, Fund* Only 
Calif. Residents Add 6M Sales Tax 
Forikae-AcFdSKpEuiSI InxurarK* 




Span; Sh*«fi - 2Si 

1581 Catalog Available -Sand AU si 



PHONE 

ORDERS 

WELCOME 

1415)592 8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, 8ELMONT, CA 9W2 
12/ao PRICES SUBJECT TO CHANGE 



COMPUTER CUBE™ ^\ 




COMPUTER CRT MONITOR ft ACCESSORY CASE 

* One place heavy duty "no! dad no n H r L. cl . on 

* Painted te match Apple III & IIIlLt, basse, TexTured tEnlah) 

* Smoke colored aery He front cover Irarnovabla] 

" Bullt'in thelf holut CAT arm ellomt toorn for 2 Apple 
« dialt drjvai below shelf 

* Threw a«" hc-lan provJd»cj J n bottom of case for adtiitJign 
Pof ran If naedad. 

* Fpn hoia oosltponed abova Apple mosber boa rer location. 

* Hookup tibial cirt be rwn throtiijh other 1 halai. 

* Case accommodate! hoei r&W and Color Lincasetf CRT 

* mnnEtors made by Motorola, Oail Oroi.. Zonirh, Sanyo. 
p Pan*ton k, Hluchl, ate. or any monitor that ■.>■>■ fit Into 
■ 10 -3/6" N x UH'W » I3K"0 aoace. 

* Sire: 1 9" .x 15 H ' x IB" O.D., 1*WHx l*JS n Ws 13M"I.D, 
pWaloht; approximately 12lbi. 

p CRT monitor fan and dish drlvas not Included. 

CUBE-1 $99.95 



TRS-80 
16K Conversion Kit 

Expand ycrur 4K TRS-S0 System to 18K. 
Kit com oi compleie with; 

* & each MMB2M-;; ILIPD41Ei (1EK Dynamic Ramd 
I2G0NS or leul 

* OocumanUTiOn for convarsion 

TRS-16K $49.95 



JE610 ASCII 
Encoded Keyboard Kit 




Tha JEfi'10 ASCII KevOoard Kit can be inter laced Into 
most any computer system, The kit comet complete 

with an Industrial orada keyboard switch esaembly 
l&2-kavil. IC's, sockets, nCnnaflor, alectromt COmDQ- 
nenti *ntt e double-aided printed firing board. The 
keyboard assamblv raquiret +5V I SOm A end —12V 
m 10 mA for opafation. Fa4rFUr«*j 9Q ke V * generate tha 
120 character i r upper and lower taws ASCII fat- Fully 
buffered. Two uier^dafine keyi provided for euitem 
applications, Cipj lock for upper c a«-o n I y alpha charac- 
tat*. Utllbaas a 2^75 (eO^plnl encoder read-only metnorv 
chip. Outpuu directly compatible with TTL/DTL or 
MOS logic array i. Easy Interfacing with a 10 pin dip or 
19-pin edge connecter. 

JE610 [Case not incEuded) $79,95 
K62 (Keyboard only) $34. 95 

Desk -Top Enclosure for 
JE610 ASCII Encoded Keyboard Kit 

Compact detk-top enclosure:: CoJar-CDardinatOoj .Ir- 

ligrujr's case wilh light tan aluminum panels and molded 
and p ie cc: i n motha h r nwn . I ncludai mnu nt | n n hardware. 
Si»: a»"Hx 14S4"W KS5S"D. 

DTE-AK , S49,95 



SPECIAL: JEfilO/DTE-AK PURCHASED TOGETHER 
(Value $129,901 t S1 24.95 



JE600 
Hexadecimal Encoder Kit 




FULL 3E IT 
LATCHED OUTPUT 
13-KEY KEYBOARD 



The JE 900 Encoder Keyboard 1 Kitprovida* two separata 
haxadac|m,el digits produced from aequentral key entrlei 
to allow direct programming for 6-bit microprocessor 
or B-bit memory occulta. Three addliiional Jteruaarapro- 
vrded for user operations with pna having a bistable 
output available. Tha euipuu are latched and monitored 
with 9 LEO raadouti Alio Included Ei a key entry uj-obe. 
Features: Fuir B-blt lalchad output tor microprecatia r 
uae. Tnrae uaar-darina kayi with one berng bistable 
Operation, De: bounce circuit provldad for all 19 kayt. 
9 LED readouts to variTy- entries. Easy Interfacing with 
standard Ifi-pln IC eennactor. Only «5VDC re-quired 
for operation, 

JE600 (CiianDt included) $59.95 
K19 (Keyboard only) $14.95 

Desk-Top Enclosure for 
.IE (3 00 Hexadecimal Keyboard Kit 

Compact (talk-top txeloHJra. Celer-C00fd!n4t4d da 
lignar'i caa* wilh light tan Aluminum panali and molded 
and piacaa In mocha brown. Inclutlat mounting hardwara. 
311.: 3»"H ■ BJ4"«Y > SSCO. 

DTE-HK $44.95 



SPECIAL: JES00/DTE-KK PUftCHftSED TOGETH 
(Value S104.90I S9S. 



rHER / 



CIRCLE 13 ON FREE INFORMATION CARD 



(WM 



SN 7*00/4 
SN7401N 
SN74C2N 
SN?*l3N 
SN7404N 
5NM05N 
SN740CN 
SM|«TN 



S*47409N 
SN7410N 
5N74I9N 
SN74I2M 
SN74I3N 
5N74E4N 
5N74IIN 

SN74I7N 

SN74»N 
SN742IN 

SNHHN 
SN742JN 
SN742JN 
5N74JIN 
SN7427N 

SN7424N. 

SNHMN 
SNHJ2N 
5N7437N 
SNJ43IN 
SN74-9N 
5N7440N 

S.NJMJN 

SM7442N 
SN7443N 
5N7444N 

SN7**5N 
SNJ446N 
5N7447N 
SN744JN 
5N745CN 
SN745IN 
5N7453N 
5N7454N 

SN7459A 

5N74«N 
5N747DN 



74LSM 
7*L50l 
J*L503 



74LS30 
74LS11 
74L532 
74i_S!J 
74LSI* 
74LSI5 
74LSJ0 
74LS21 
74L5H 
74LSH 
74L527 
74L52J 
74LS33 
74L512 
74L53J 
74LS37 
74L53I 
74 L5* 
74LS42 
7*LS47 
74L54J 

Huau 

74LS5* 
74LS54 
74LS73 

74LS74 
74LS75 
74LS76 
74LS71 
74L5U 
74LSS5 
74L55S 
74L590 



7400 



SN747JN 
5N7473N 

SNHMN 
5N74TSN 
5N74SN 
SN74BH 
5N74J2N 
5NWN 
SN745N 
SN74*5N 
SN7499N 
SN7490N 
SN7491N 
5N7492M 
SN7493N 
SN74WN 
SN7499N 
5f-Jf<KN 
SN7447N 
5N74100N 
5N?4 10714 
S.H74t(HN 
SN74U6N 
SNJ4121N 
SNHI2N 
5N74123N 
£N?4l2SN 
SN74125N 
SNT4J32N 
5N74I3*N 
5N7414IN 
SN74142N 
SN74143N 
5N/4144N 
5N7414SN 
SN74147N 
5N74]4tN 
SN74150N 
SN7413IN 
SNJ4.]»N 

5N74J53N 

SN74154N 

SN743S5N 



L& 

Ml 



SN.74199N 
SN74157N 
SN741EON 
3 N 74151 N 
5N741G2N 
SN74141N 
S N 741« N 
SNMIHN 
SN 74161 N 
SH74W7N 
SN74170N 
SN741P2N 
SW4UJN 
SN74174N 
SN74175N 
SN 74179 N 
5N74177N 
SN 74171 .N 
SN 743 JON 
SN743J1N 
SNmUN 

5N74314N 

5M741GN 
SN74390N 
5N74191N 
5J'i?4I-??N 
SN74193N 
SN74I94N 
5N74JKM 
5N7419SN 
5N74397N 
SN?4|«hl 
5N74399N 
5N74223N 
SN742S1M 
SN74276N 
SNHWN 
5-N7424JN 
5N742HN 
5N7*2t5rM 
SN74365N 
SNT4JHN 
SN74367N 
SNIIMN 
SN743HN 
5>N7*34iN 



74LS 



74LS92 
74L533 

74LS» 
74LSS 

74L510J 
74L51D9 
74 LSI E2 
HLS1U 

74L5114 
74L5122 
74LS1ZJ 
74L512S 
74L513S 

NLSE33 

T4LS1J5 
MLS334 
MLSUI 

74L51S1 

rtuslH 

."4LS1M 
74LSS5S 
74uSjM 
74LS157 
74CSLSS 
74LS1M 
MLS LEI 
74LSIK 
HL51H 

74LSL64 

74.L5LE5 
74LS164 
HLSH 

74L5170 
;4L5l7i 
74LS174 
HLS1JS 
T4LS1JL 
74LS1W 
MLS1S1 



1.14 
l.H 
2.49 



74500 


.» 


74S 




745244 


3-25 


749B 


J» 




74SS51 




74S0! 


.U 


7451S 


.M 


74S3SJ 


lAi 


74SM 


.58 


745134 


» 


74SES7 


1.95 


74SC6 


.55 


74SL35 


1.19 


7*S25i 


LS5. 


74S0I 


.50 


J45136 


L-J5 


J4S2G0 


.7* 


74S» 


JO 


745l3t 


1.3Q 


74S2tO 


2,95 


74SW 


M 


?4S13» 


L£ 


74537* 


4,» 


74S11 


M 


74 5 W 


l.U 


7452U- 


*.*5 


74S1S 


.50 


7*5151 


1,35 


74S37J 


3.41 


74520 


-S3 


?*S15J 


L3S 


W5374 


i49 


74522 


JO 


7*5157 


US 


74S3t7- 


5.45 


745M 


JO 


.'«&]J.I 


1.3S 


I4S471- 


19-95 


745H 


-H 


745174 


1.59 


745471* 


19.9S 


TtSfl 


.55 


7*51H 


1,59 


745473- 


19*5 


745S1 


JO 


74514k 


4.9$ 


74S4J4* 


21,95 


745«4 


JO 


74S1W 


1.95 


7*5475^ 


21,9! 


MSB 


.40 


T451S5 


l.« 


T45S70- 


7.H 


74574 


,73 


?*51« 


3.95 


74S1TI- 


7.95 


74 5DG 


.75 


J4E+3 


!.H 


745372* 


19.95 


745112 


M 


MS341 


i.n 


7455a* 


19.95 


74S113 


,79 


745242 


3-3 


74S940 


3.15 


7451H 


,79 


74524] 


i2S 


7459*1 


IIS 


■ LIMITED AV 


HSLAfliLlTV 


OW T 


4ESE PROMS 



7*1^5192 
MLS19) 

74CSBS 

»LS117 
71L5:?] 
J4LS?« 
74L5T41 
74 L 5242 
74L5243 
74LS244 
74L5245 
74L5M7 
74LS244 
.^'_5Z^ 
74L525E 
74LSSJ 
74L5257 
74L525B 
74LS2« 
7^L525fi 
74LS2?3 

»uan 

F+LSJU 
HLS2H 
J4LSS3 

74L529I 

-tL.s:-,: 1 

Vil 3-4 i 
T4L5K5 
74LSJ66 
74L53S7 
HLS3&I 
74L5PJ 
74L5J74 
74L5J75 
MLSJB 
74LSBJ 
J4L„S»-> 
74-LS4M 
B!L5« 
HLS9I 



1.15 
LIS 

l.U 



1.91 
l.H 
?-95 
1,19 
1.19 
1.19 



2.49 
2,49 
2,49 



CA3011H J-J5 

CAXZiH 125 

CAKJJH 1.34 

CA3D4SN 1.30 

CA30S9H 3J5 

CAMOIM J.25 

CA3080H ],3 



CD4000 

CWWI 
CD4MZ 
CD4005 
CD*t07 
CD40« 
CD4010 
CD«11 
CD4012 
CD401J 
CD4034 
CD4015 
CD401£ 
CD4017 

cowl* 

CD4019 
CD40» 
CD4021 
CD4022 

CD4023 
CD4024 
CD40S 
CD40S6 
CDW27 
C 0*021 
CD4029 
CD402fl 
CD* OS 
C 040*5 



1.19 
3.39 

1.19 



V CO> 



CA-LINEAR 


CAHMN 

CA50MN 






CAJ13&H 


CAJDUN 


2.H 


CA314H 


CA3WW 


2.U 


CAJIMI-! 


CAJ04JN 


1(0 


CAJHOLN 


CA3WM 


ti 


CAVODN 






CO*M2 


CD-CMO 


CO»93 






C CHOM 






CD4S06 


CD4D41 


!.*> 


CO4507 


CD4042 


.99 


CEX50C 


CD4043 


-IS 


CD45IO 


CD4044 


M 


CD45U 


CD4045 


1.79 


CD45I4 


CD4047 


2J9 


CD451S 


CD404I 


LH 


CD45IC 






CD453J 
CD451S 


CD4060 


.49 


CD4053 


1,19 


CCH520 


CD4052 


L19 


CD4526 


CD4053 


1.14 


CD452A 


CD40U 


2,95 


CD4524 


■:t:-:jl.j 


9,99 


CD4543: 


CD40fiO 


1^1 


CD4562 


CD40U 


.79 


CC49U 


CD406I 


,39 


C04SC1 


c □*>:■? 


.« 


CO* 723 


CD4QR 


J* 


CD4724 


CD4071 


M 


MCt4*M 


CD*0?2 


,49 


MCt+iLC 


CD4073 


.39 


MC 14411 


CD4075 


.34 


MCI44I2 


CD407G 


1.39 


MC 1*419 


CD4«1 


M 


MCL4433 



2.79 
11.95 
2.79 
2*9 
1.95 
1.95 
M.» 
14.95 
14.95 
13.95. 
4.99 
13.4S, 



JEEOB PROGRAMMER 

2708 EPROM PROGRAMMER 




■ C»**m lit* ft f mI»ii EiIh nndxiH JwfHi'i m mih mt,i u. 



!»JIHI ii-no** 

PIMM 'f <" =i"ii*ii Tit* IMQM pi ka f^ i ■ mt l<wr »■ HnriKAH totyHwa » i,«n ■ FT>r*Y*-™-± C-ROU 

KM N«W* I* -«M I inr nrd IMfl« hy W W « ! ,n im."* II ^« 
l-l*t ■« '^- > iTIfcrr frdf I* (rlfrT'n ■ [ftp Arv AirfH n r>i f^mfr" in PI 
HnjtfKljf KTrlM*ld »*Jt rnr-lr^ If* HirTT tl PfrP H » ■■ AArl S»- FHllIKi 1-H 

—■^ Jd ifi*m ^«ib«^g M-nH upiMbi -iv, +iv, xiTvptJiW rtpHiipp^B^iK^M^n j*ai L Efl'T*-Hiii> F .efp«ivpp 

JE608K KIT $399,95 

JE608A Assembled and t«ted $499.95 



DISCRETE LEDS 



XC556R JCO" rtd 5/91 

XC5UG .JCO" green 4/93 

XC5HV r 2»" yellow 4/93 

XC54SC -SOU" eH*r 4/$l 

XC22R .200" rad 5,11 

XC22C Jffl" btmii 4/91 

XC22V .200" yairow 4/7»l 

MV1O0 .ITO" fdd 4/11 



MV50 


w 


red 


tffi 


XC209R 


JJV 


r*dJ 


5rti 


XC209G 


aa' 


flfflfin 


*/W 


XC204V 


J25" 


y«l|DW 


ifll 


XCJ2GR 


IEV 


red 


VII 


XCSSG 


.-ti 1 


en-m 


4./9J 



XC526Y .JJ5" yellow */JM 
XC52SC .] £5" clear 4/91 



XClllR .190"' rati 5/91 

XC1LLG .LW" gresn 4/91 

XC111V .190"y*llrjw 4/J] 

XCllIC ,190'* ci**t 4/Jl 

IMFRA-REO led 

'V* "<":« ]/i6" flat 
IRL-5/51 



LA. 

Typap 

MAN I 
MAN 2 
MANS 
MAN 52 
MAN 54. 
MAN7J 
MAN 72 
MAN 74 
MAN 12 
MAN 94 
MAN 3620 
MAN 36J3 

Man :•:•*; 

MAN *9IQ 
MAN KM 
MAN MM 
MAN £940 
MAN 6550 
MANS660 
MAN 9710 
MAN 67» 
MAN C7H 
DL7D4 
DL70T 
DL729 



Common Am-ndc 

Polarity 
C.A.— fed 

5x7 D.M.-rad 
C.C,-re<3 
CA- fiiMO 
CX-— sra*n 
C.A-red 
C,A.— red 
C-C.-ra*J 
C-A. — yellow 
C.C.— yellow 
CA — orange 
C-A,— ngreng* = 1 
C-C-— Qiransa 
C.A. — orange 
C. A, — ore nge — DO 
C-A.— flranje ± 1 
C.C.— Qjanga— DD 
CC— orange t 1 
CA- oranpa 
C.A.— red — OD 
CC— r«d : 1 
C.C.— ted 
CC— red 
C.A-— red 
C.C--ftd 



DISPLAY LEDS 



Ht Price 
,270 ?.» 
.300 4,95 

.IS 
» 



La 

,75 



1.49 



ritv 



-Common d: 
Ht 



Typ* 

DL741 CA.— rid ,K» 

PL74S CA— r#d = 1 ,«3 

DL747 CA--rtd ,400 

OL750 C-e--r*d J00 

DL33B CC— raid .110 

FNDJ0 CC. .250 

FND3H CC.il ,3fiT 

FMD359 C.C- 497 

FND503 CC. (FNDS00) .500 

FNDJ07 C.A. (FND510J J00 

HD5P-340] CA-fld JO0 

MO5P-3403 CX-rid ,100 

54X2^12- CC^R-H-D.-r9Cf J« 

UC'TSSO C.A.^H.D.— ye I. .300 

50a>7S23 CC,R,H.D,— ye I. .300 

5092-7730 CA-.L,H.D,-red .300 

M83- 773 1 C. A.. R . H. D — red .300 

5012-7750 CA..L.M.D— red ,43a 

5002-7751 C.A. F R.H.D,-red ,4)0 

909>77U C.C.H.H.D. red .*3Q 

5002-7300 iJt'Ufl, dig. RHD .600 

5092-?302 4x7sgjl, dig, |_HO .500 

500^7309 Owrneai. enar. (H] .6M 

LIT-1 Photo Xfixror Opto-iMH, 

MOC3P10 QotlcaiLly l»l,TrJacDrl>* 



Prica 

1,29 



L39 

tum 

::.;>:■ 

3S,fS 



RADIO CONTROL CIRCUITS 

,:v_. ideal Tor ramotn control ly atrnt wMcfi u» pulw ampfitude moou- 

UtlOn itoy ean b boati, tin'^j. c-.t.) F(atur«; flv« function control, 
adjustable itetrtng angle, xultabla Tor 27 and 47MHr bartdi and low 

power coniumpVoii. 

KB-442B TRANSMiTTEfl _, . . H + . * » 54.25 



Storage -30 hl2i* C Rec, op«r. volt.i 7-llV. CryiUI 

C R OscEEratlon circuit! iccepiaulc. 

KB4429 RECEIVER ,.,..,..,. 55,55 

Atii. jnajt. rating {TA4>25"C>, Supply wolt,;Vccli llV. VccZ: 
7.5V. Power OJnlt>, ; SOOmW. Temp, rarunr Qpei " 
R«c. opar. VQlt.: VOP1 7-|SV — VQP2 3r*V, 




'. 50-C, 






l pin LP 
J4 pin LP 

19 pin LP 
II pin LP 

20 pin LP 
22 pin LF 

24 pin LP 
29 pin LP 
36 pin LP 
40 pin LP 



LOW PROFILE 
(TIN) SOCKETS 



U«in < 
24 pin 1 
2Jpln i 
U pin < 
40 pin ! 



SOLDERTAIHGOLD) 
STANDARD 



1.10 
1.65 
1.75. 



SQLDERTAIL 
STANDARD (TEN) 



U pin 5T 
IS pm st 
IE pin 51 
24 Pin ST 
21 pin 5T 
35 pin ST 
40 pin ST 



WIRE WRAP SOCKETS 
{GOLD) LEVEL #3 



i pin WW 
10 p|n WW 
14 pin WW 
16 Pin WW 

39 pjn WW 
30pln WW 
22 oln WW 
24 pin WW 
3 pin WW 
3J& pin WW 

40 pin WW 



1/4 WATT RESISTOR ASSORTMENTS -5% 

SPpei. $ 1 .95 
50pm, $1.95 



ASST. 1 5aa. 



AS3T. 2 Sea. 



10 Ohm iJOfim UOhrn HOom 22 Ohm 
27 Qnm 33 Qhffi 39Qh.ni 47 'qt i m 59 Ohm 
HOhm 43 Ohm 100 Ohm 920 Ohm 150 Ohm 
110 Ohmja Ohm 270 Ohm 330 Ohm 390 Ohm 



ASST. 3 


Bn. 


470Qhm5S0Ohm*WOhnll20Onm 
i,2K UK L9K I,2K 


IK 

2.7K 


BDpei 


$1.95 


ASST. 4 


flu. 


3.JK 
I.2K 


19 K 
10K 


4,7K 
12K 


9.5K 
t5K 


5.1 K 

llK 


50 pet 


$1.95 


ASST, 5 


5 m. 


96K 


23X 
6IK 


33K 
92K 


39K 

100K 


47K 
1»K 


EO'Dhel 


$1,95 


ASST. 6 


5 m. 


1S0K 
390K 


IBK 
470K 


220K 
S60K 


aTOK 

610K 


13DK 
920K 


SOpc-s... 


$1.35 


ASST, 7 


5«- 


IM 

L7M 


1.2M 
13M 


L9M 
14M 


i.lM 
4.TM 


2.2M 
5.9M 


SOpct 


51,95 



ASST 8 R 



Includes Resistor Assts. 1-7 (350 pes.) 



S10.95 ea. 



StO-OO Min. Ottimr - U.S. Fundi Only 
Calif. Rtt.dants Add 6S Sal«i Tix 

Po»i*g« — Ad d 5% p lu i S 1 I murine* 




15S1 Calilog Availibk - Sand (Uiuntp 



PHONE 

ORDERS 

WELCOME 

(415) 592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD. BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 



Part No, Function 
T045IPI CMOS Precision Timer 
7049EV/KIC Stopwatch Chip. XTL 
71KCPL 3Vr Olglt A/O ILCD Drive] 
7lteEV/Klt* IC, Circuit Bourd, Olipiay 
ri&irCPL J* Digit A/D ILED Crlvti 
7107EV/KIC IC, Circuit Botrcf. Dliplay 
7LL6CPL J'-'.- Digit A/D LCD UHs. HLD. 
71L7CP1, 34 Digit AVD LED DO. HLO. 
7201IDR Law Battary Volt Indicator 
7205IPO CMOS LEO St opwitch/T I mar 
72a5.ES//KH* Stopwatch Chtp, XTL 
720&CJPE Tona Qonarator 
7205CEV/Klt* Ton* Generator Chip, XTL 
7207AIPO Oscllrator Controller 
7207AEV/KH* Freq r Counttr Chip. XTL 
72MHPI Sevan Oactde Count tr 
72091 PA Clock Generator 
72151 PO 4 Func, CMOS Stopwatch CKT 
7215ES//KII" * Tunc. Stopwiun Chip, XTL 
7219AIJI t-Olgll Univ. Counter CA, 
:■:■ 1 5 :.;. u I 9-Dlglt Fr#q. Countef CA, 
721o D 1 P I |- Digit r i r ■ ■ Counter C.C . 
72171 J I 4-Olfllt LEO Up/Down Counler 
721BCUI a- Digit Univ. LEO Drive 
T224IPL LCD 4<4r Digit Up Counter GRI 
7226AIJL I-oleiE Univ. Cpuntar 
7226AEV/KH- 5 Function Counter Chip, XTL 
7240IJE CMOS Bin Prof, T ime r/C<i u n 1 e r 
7242UA CMOS D I viPe-hy-25G RC Timer 
7J50IJ E CMOS Q C D Prog. T , mer/C ounter 
72G0IJE CMOS SCO Prog. Timer/C ounter 
755SIPA CMOS 555 T.mcr it pin] 
ftS4 IPD C M D 5 55* Tim* r {14 p I nj 
7611BCPA CMOS Op Amp Comparator 
TfilZeCPA CMOS Op Amp Ext. Cmvr. 
7921BCPA CMOS Dull OP Amp Camp, 
7SJICCPE CMOS Tfl Op Amp Comp. 
TSaiCCPO CMOS Quad Op Amp Comp. IDMV I .SO 
7ti2CCPD CMOS Quaa Op Amp Comp. I0MV 7^0 
76S0CPA Voltage Convarttr 2.99 
9069CCO 90ppm Band— GAP Volt R«T. Dlooa 2.60 
BllCPA van Re'/'InrjJeator 250 
tJIZCPA Vott flef/Jnoleator 2J0 
* INTERSIL'S EVALUATION KIT5 



Prioi 
14.99 
219S 
!*-« 

19.90 
29,95 
19.95 
17*5 
7.3 
32.99 
I9.9S 
5.35 
9/K 

t*a 

11.10 
17,95 
3,95 
13,99 
I9J9S 
JJ2JD0 
29,99 
21,95 
12.95 
10.99 
IL23 
31.45 
74.95 
4.95 
2.09 
5.00 
5.25 



2J0 
5MV 2,29 

SMV 2.95 
}mv 3.9S 
I0MV 5 



74CO0 

IICK 
?4Cl'I 
74CC9 
74C30 
74CJ4 
74C20 
74C» 
?4C42 
74G41 
74C73 
74C74 
J4CI9 
74CpS 
74CW 
74CM 
7*C9I 
74C95 



LHH302CN 
LMIOCLH 

LM13CL.ll 

LH00JO-OH 

TL071CR 

TL072CP 

TL0J4CN 

LHO092CD 

TLOECP 

TL0O4CN 

LHOD94CD 

LMM0H 

LM301CN 

LM3Q2H 

LM304H 

LMJOSH 

LM307CN 

LM30OCN 

LM3WH 

LM309K 

LM310CN 

LM3IIM 

LM3.I2H 

LM317MP 

LM317T 

LM3I7K 

LM31ICN 

LM3J9N 

LM330K-5 

LM320Kt92 

LM120K-3S 

LM3aOT-5 

LM320T-3a 

LM320T-39 

LM333K^ 

LMJ74N 

LM329D2 

LM331N 

LM334Z 

LM339Z 

LMJ3K 

L.M3J7T 

LM3J7MP 

LM334K 

LM399N 

L.MJ*0K-5 

LM340K-12 

LM340K-15 



L19 
Lit 



74C 



?4C106 
74CW7 
HCfij 
T4C15* 
74C15T 
74C360 
74C161 
74C 162 
r*C3.tJ 
74C364 
74C373 
74C1J* 
7*C175 
7*C3!2 
74 C 193 



■*0,« 
74C223 
74C240 
J4C2+* 
74C273 
74C174 
74C903 
74C903 
7*0911 
74C912 
74C915 
HC9U 
MCJ22 
74C923 
74CJ25 
74C924 
KCH 
■0C17 



1,59 
1.95 
2.29 
2.29 
2.49 
2.59 
.99 
1.15 
10.95 
10,99 
1jS9 
10.95 
5.49 
5.75 
7.50 
7.90 



LINEAR 

LM340T^ 3.25 

LM340T-12 1.25 

LM340T-15 1.25 
LM343P4 .79 

LM341P-J2 ,75 
LM341P-15 .75 
LM342P4 M 
Lf/MJP-LJ JH 
L.M142P-L5 .69 

LMMtN 1,25 

LM35QK 5,75 
LF3&1H M 

LF393N 1.00 

LF3S9N 1,10 

LF359N 1.10 

LM399N 1.00 

LM399N 1.79 

LM370N 4^ 

LM373N 125 

LM377N 2.49 

LM390N 129 

LMJI1N 1.95 

LM392N 1.74 

LM1HN 1.99 

LMS/J-i 1.29 

LM397N 1,49 

LMSBN L35 
LMH2N .» 

LFJ99N 
LM343H 
TL*MCN 
TL496CP 
NE510A 
NE529A 
NES311H 
NES36K 



4.00 
5,00 
4.49 

1.79 

6.00 



NEH4N 
NE550A 
NE959V 

LM556N 

ME564N 

LM999N 

LM566CN 

LM567S/ 



NE970N 


1,91 


LM70EH 


-79 


LM703CN 


99 


LM709N 


.29 


LM7HJN 


.:, 


LM711N 


.79 


LM723N 


n 


LM733N 


i.» 


LM739N 


JUU 


LMMlCN 


.39 


MC174I5CQ 


9,00 


LM747N 


T 7» 


LM7*(N 


J» 


LM10|*N 


2,J5 


LM1310N 


■:i 


LM1454CN 


59 


LM1499N 


i a 


LM|4«9N 


1 7% 


LM149GN 


ua 


LML554V 


i - 


LMitOQN 


3.99 


LMI977N4 


3^ 


; UUMN 


iaa 


LMJtSN 


L.75 


LM2032T 


1.44 


LwurJ.*' 


S.L* 


LM2979P 


Las 


; wasp-: 


■La 


LMHBN 


I.9B 


LMJ4Q0M 


.99 


LM390SCN 


.r-j 


LM3909N 


1,19 


LM3914N 


1.41 


LM3915N 


IM 


LM3916N 


IM 


RC413SN 


LH 


RC4151NB 


MS 


RC4194TK 


5,99 


RC4199TK 


i.^> 



KB4429 
.. hH6O0A 
ICLIOUB 
. M13Q9W 
LMLJE03N 
75131 N 
754S0N 
75451 CN 



4.25 
5.99 
1J5. 
4.99 
1.29 



CAPACITOR CORNER 



Value 

iopr 

22 O'- 
47 Of 

l»p( 

:,;j n j 

470 pi 



SO VOLTCERAMIC DISC CAPACITORS 



1<9 1C>99 303+ 

- .09 



M 



.QluF .09 .09 .05 

.22J^f .04 .07 .06 

JW7UF .09 ,07 M 

,l|lF .15 .12 ,10 
100 VOLT MYLAR FILM CAPACITORS 

JWimr J2 .10 .0? ,622inr .13 .1] .01 

JOmrnl .::■ ,10 -P J047mf ,2J .17 .19 

JXH7mr ,11 T 10 ,07 .Imf .27 J3 .17 

,01mf .12 ,10 &t I .:;mr .11 .7! .21 
+20% DIPPED TANTALUMS (Solid) CAPACITORS 



.1/35V 

. 22/35 V 
.33/KV 

.*7/ , 2fiV 
M/36V 

LLVBV 



[-5/HV 

layisv 

3.3/J5V 
4-7/iSV 
5.4/3V 
15/E5V 
22/9V 



MINI, ALUMINUM ELECTROLYTIC CAPACITORS 



,47#OV 

3.0>90V 
J.V50S/ 
4,7/2SV 
10/S9V 

lO^fiV 
2J/I5V 

22/50V 
47/2SV 

47/50V 

100/SS/ 

1CQ/50V 

2S/25V 

220/5QV 

470/2SV 

10U/19V 

QOD/lfV 



.47/25V 
-47/50V 

1.0/16V 
1.0/25 V 
l-O^-SOV 
4.7/1&V 
€.7/2SV 
4,7/SOV 
W/16V 
10/25V 
10/50V 
47/50V 
100/ 16S/ 
I'lC-i^v 
1O0-/5OV 
220/JiV 
IJOrWS, 



Rj:;ui L530 



,15 .11 ,12 



,31 .19 ,12 
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B1LLEI ELECT-tCNICS 



P.O. B0X401244R 

GARLAND, TX. 75040 

214 . 278-3553 



TUG. 



Sound Effects Kit $18-50 












Ilk* 



Tlrt SE-C1 H * HmpWl H Hkh.il 
■COnlpini Bl» !h* parti |g thiUdl 
prcgn-nTnabl*! iOund tFltCIl 

■3*n»fa1etf DMiflnad pround 






SH76477 Sound Chip. Ih* 

board pfr>krt* bonk* oi MINI 
PIP 3t.dz.hn md pott IB 
prOfrirn th* viftoui com 
binalKjnri crf4i*a 5LF OicHiitw. 
VCO Mcna. One Stal. and 
Envelop* Control! A Quad Op 
Amp IC n uieO to impt#mani 
an A.d;u3lahlc Pulia Gcnoia- 
tOf. lo*: Com par M Or «nd 
Muriiplrr OstiiHIO-r Tor wsn 
rnpra- wrmilHy Th* 3V x S u 
PC Board 1aatu rat ■ prottrtypa 
araa to allow lew uw addad 
Circuity. Eas.ly pfoorafwnod 
to duplicate e*pi«i!ont. 
PtMao-r Oum. SHam Tradni, a-' 
mlmc*1 an inlinll* number at 
eEh*f Hund* The unit haa a 
nnuM-pift Ql application* Tha 
low owns in-cUuda* all pafU. 
ftiHinbl/ manual, progrtmmirvg ehautj and dftllll-Dd 764177 chip 
spec locations It 'un? on * -jv baElery (not n eluded I- On board 
1O0MW amp will rii.vi- e small speaker tiuecVy. or 1h* unil cm t:e 
canriKted ie your storoo with incredible rMulli.' fSoookor not 
indudod). 7B477 la tnckid*d, AvailaWa- »ptf at* fy for HtB each. 



2N30S5 115W NPN POWER TRANSISTOR TO-3 
Most popular transistor for power — v 

supplies, audio amps, switching, etc. ^ wMU Vn. 

Limit 20 per customer 50$ Each 1^ 



PARTS 



1H5iiO 

1N&M0 

■inUS.2 

IN-UK 

40430 

CD4046 

wf AlO 
tSC IMS- 
CD 45 11 
CO 4016 
CD4Q1G 



13V 5W Zanrr 
25V 5W £onar 
G 2V 400MW Zanof 

1QQV 12A High Spat-d Dutd* 
*MV flA Triac TO-Sfl 
PLL CMOS 
Quad CampanitH- 
KPN Gfrn Puf TO-92 
Hiflh Froquflncv NPN TCS92 
BCD to 7 Svo. Docodcr/Lalch 
DfreadO CounEer w" 7 Sog Out 
Quad Analog Switch 



e,'i.» 

B.-1 » 



sATISf ACTION GUARANTEED ON ALL PARTS AND KITS. EXAMINE 
FDR 10 DATS If NOT PLEASED RETURN IN ORIGINAL FORM FOR 
REFUND INSURE rOR AMOUNT IF PRODUCT VALUE IS OVER SIO 



BANKRUPT Game Manufacturer 
Dumps Computer Backgammon Gama 

The Engrnogre designed this one too good, making it too 
costly to be competitive. Result . . . Chapter XI. We bought 
all the parts and can offer the unit as a kit for over 60% oH 
retallT 



ottnm kmvt 

WELL VERIFY 

THE HUUM B 

OP PIECES 

ON AHV 

You flat: "°' HT 

Double i|d*d glaaa PC 

Board 
Powerful BOSS Micro 
Processor Chip 
Two 27 1 6 ityhi m a ik ROM S 
RAM Chip*. LEO raadQula, 
Keyboard. InmlruCtiorn 
AC Plug Irantlormtr 
r-LX 8035 and program ROMS only 
cJ^s* w i|h schematics-. 112.00 



auiLT IN 

COMPUTER 
KQLL 



CLfAJI MOVE 

ALLOWS TO 

CLSA* ENTHT 

TO ALLOW 

PLU1 MUCH UORE1 HEW WOYEL 



S39.95 

Includn Caie 



7 Watt Audio Amp Kit $5.95 

SMALL SINGLE HVOFIIO IC AND COMPONENTS FIT ON A 3 ' .. 3' r PC 
B0AJ1D (INGLU0ED1. RUNS ON lJVDC QflfAT FOR ANY PflOJECTTMAT 
HEEDS AN INEXPENSIVE AMP LESS THAN 5S TKD ,-:> 5 WATTS 
COMPATIBLE WITH SE-01 SOUND KH 



Overvoltage Protection Kit $6.95 

Protect your axponsiva equipmon! from ovorvoltago 
conditions. Every camputor should have ono! Work* with any 
luHdl DC pow«r sourca from \<j to 20 volts up to 25 amps. 



Super Value Power Transformer 

Well made, open frame translorme* with mounting ears. Suifcj a 
*S and ti2 supply with inexpensive parts. Free schMMllcs of 

**rar«l deilgnt. Prfrrwy 1T7VAC. SEC#1 15VAC @ ,5A SEC 

»2 15 VAC @ 5A SEC #3 8VAC @ 2SA. 

Special BOflfUS;Ordar 2 . 

Got treo 723 voitaga 52.95 Each 

/vgutafor ICt 



ORDER: 



THE PEfiFECT TRANSFORMER 
117VAC primary. 12VAC secondary @ 200m3 
Great lor ell your CMOS, or low power TTL 
projects. PC board mount 

WC aft. 3/S2.50 
SLie: 15" W x 1.25" x 1.25" H 



Car Homi | 
Toys 



The Greatest Breakthrough 
In Electronic Music Ever! 

Super Music 

Hater 

$23.50 

(Basic Kit) 
Dots not inctudi tptakmr 

switch*! or 2703 ROM- ^Z**^ atof ' DwiP**** 

Forget Electronic Music Kit* that are a nightmare of 
njmeroua IC** . . . that Ltse hard to find bi-pofar 
PROM's or are limned to just a few notes! The new 
par Music Maker Kit from Bullet features a single 
microprocessor IC thai is factory programmed with 
20 short songs. With the addition of an optional 270B 
ROM, It will piny up to 1,000 more notes. Unique 
ad dressi ng sc heme allows up to 250 notes per song; 
up to 100 different tonga par ROM (total notes less 
than 1.000). Quality PC board is designed to make 
assembly easy. If you can program your own 2708's 
we give complete instructions. Pre-programmed 
PROM Albums are available with hundred i of song 
select torn For only $15.00 each. Lists available. 
♦Operates on '12VDC or 12VAC (transformer 

required) 
+On boafd 7W power amp drives B ohm load 
*■ Envelope control gives decay to notes 
'"Ncae uine" nviEcrt allow* taquwilial playjng oi ill songs. 



ATTRACTIVE PULSTIC CA« * a potJtJon and 5 posrElon 
WITH CU*T0U FHOftT PLATE Dlp *w»'ch*a: Add UK) 

jA.jjfl A 270* [unpfi?orflrnm»el) fi H 



Doa* no! inciud* ap*ak*r or 279B POV. DIP Switch** art \ 
avaflabtm separately. Raqylnya 12YAC or DC @ COO ma. 



* NOC.O.D.'i 

* SEND CHECK HO. OR CHARGE CABD "ffl- 

* PHONE ORDERS ACCEPTED ON VISA AMD HASTXHCHAROE OHLT. 
a ADO ss FOft SHLPPIHO 

* TX ACS. ADO SS STATE SALES TAX 

a FORf t-GH OROERS *O0 1&S ftSCEPT CANADA) (W. AIRUAILi 
U.S. FUNDI ONLY. 
(214} 27IV3SS3 



ThmThmndmr ftMIMz Portmbte Oaciltoscope 




• ULTRA LOW POWER 

• UNIQUE BLANKING 

SYSTEM FOR UNUTILIZED CIRCUITRY 

• LIGHTWEIGHT • SMALL SIZE |10"x5.8"x2") 

vtRneAL otitic ton it i#«hi| TiMiaAti 

B«Kbr*lh Dt >j "(Wn tlni*' I M iw^pimw. (|i|i|.ii,^-iOiiipi •>*■*!• 

, , | ■ p Ife, i. tqt,t. tl(H Igf > .Hint Hm 

iMtinn <»<vi. WH3VIM .. ii i*Rim Taroaiaiho circuit 

infut m+* i m* . * 1M11 n ■* ■-■' ■** *Tpr G*uH«>l 1 H 'V F-w* f IVUM* Wmq 

HaHIJSMIAl Dl FIEGTTICH JK i-**n *tr^» Pllni/ill|MINli 

1 1" tWi* H OC 11 JM"J l*ii «H '" 10V OC r* rUrfcuHr ■■.**. p«h, d „6l,> 

l*n.iitHrir A(^mi-.«l*>i 04 «ii* *, ■!•§: ■> AC riNlv 

Ir^rtH^. 1V1J -*i.w+-m** 10ft* pHTtltM DIUlU 

Ditwlm '3 ill'*- J (TIM.Itmi MllHl 

SCUD Onlf 1311.00 Wtithr ■ I m K«r" 



Thendar Frequency Meter 



'i Arrnii 'a P. .r-r; ■ fc B«HT IhH 



• bio m :aouiii|1ti<i^ii?-n 

• 5 S»i*<:c»t,l* Gjii Tinwi 

■ "i-ipul iiu*r thin »mV 
20Hi ■ IDOHHl 

■ W i-Olfrt LCD D40l*V 

• AutiSiwiJrfre m»f f ■o*jt±ars*J D*C1HUl -P>Hm 

« TC"*JHJ Med* to* FrtquinEin Up !■ 30MMi 

■ IMH: luiimil fuMbiu >iiiOi Via fl» n >P 
a l-ndien*! Linni Burifl Uih^iM i|KHf em* i-nil 
TfJOO 



PAlIIUT|m«nE n.(nqvj 



ONLY i 3 =M E» 



CO 

O 
IT 

UJ 

_t 



o 
< 

118 



r [-;3't1i6^5:l 



"" ^ 

IH.IH.IU3 




Thandar Pulse Generator 

■ Ina-ip-and-int l*-H»d fc PuIh W-d-m CsmmJ* 

• Pariod RKvgi 30Dii* - ZOD Fit* -ICMHt - BHlt 

■ Riili* Widm nnw tHru - ItKlTtt 

■ VMiiU* MCE up* Fht* TTL Outpmi 

■ TTL OylpUI Cip*bF* 9f Drwr>>| ifl Smmkint TTL Lmtdi 

• Cart a* Op*ti;*A m T^pjhkhhJ UiUI Mmul Om-Slvl Pf H,»n i>i Gpi.d W&dn 

a '. ;.«■ js ,* mm i' '.v. Ii h ■ i«*! t-1 Both DutpVll 

TGiti-s ONLYiaisoai 



Intersil LED or LCD 

3% DIGIT PANEL 

METER KITS 

GUILD A WORKING DPM IN %H0UH WITH 
THESE COMPLETE EVALUATION HITS 

•II Ihtffl new lum. lor .m.iir.n with InlQnil p lam 
oil iMD'olvpin-g kiEi camplaeE vitti A^D-L-Drtviilri jml 

LCD rliitalar f7 1 0G1 o> LED riiaplav ( 7 1 7 1 «.■« provirta 
i»lfli , ta- 1 i. incl PC bo*rrt. 'or Ji Eunclmning pinil melor 

ICL71HEV |LCD| 114-11 ICLMD?IV jLE-Lf! HI n 



mS 



HYBRID AUDIO POWER AMPLIFIERS 

■ MtKhlnfl 
UN Tr*ndor rrwr 

SI lOllK(IOVN) S !■'!!", TfllO S ■'!:.' 

$1 102«HKIWIS11.SS tftiO S1C.SD 

A-sielSw^ai to aImi-v*. jh 




SI103OG13OWI JT9.M TR3Q Sl2.SC 

SI-1DSOG4EOW1 S27.S0 TR» S17.SO 

A-SI lCK5«:*:it ler abovtt .95 

■Net* On» TraMflSf-nwr cjhi pm>w twm mdno *Tiplif>*n. 



FLUKE mb, 

' HANDHELD and C- 
BENCH/PORTABLE 



DMM's 




MODEL 
8O50A 
$349 



Capacitance Meter 

a EiHy Lo ui« - pVjg in £.mpKif.«~, puih rin^i 
but ten irvd r*«d th* vatw* ig 0.1ft 

* 0. 5 in- hrnnCl J:ry 3 ;j| dlBRlay 
e EkcIubjvb "JchjrflB.p'ivoit" mniurt 

nvsnl mcuil \pmi*nt p*ndlinfl) ho4di ^0,1% 

banc aecuracv for a full y*ar. 

■ UploTODhrmOpvrationonatandArdavaan. 

e S **ay puihbuttph, r*nq*v e*V-tf O.Tpf ta 

lASe nr-lcrefarada.. 

• Bail of all it'a aaxy an tha budgal - Only 



MOTOROLA 

HIDigi 1 72 

ueiauHCi* -j. 1 

UC7SL92CP -. 

MCTSL1SCP SI 

METSLl-tCF ii 

•.■ciyKii:- i l* 

MCJSVEMC:- 1 IJ 

MC^SMtiCl 1 W 

we r«Mi5Ci I 

MCrawiSCt i J! 

MCnM^aCT l J! 

MCTjiOstCP 1 1; 

MC79L17CP I i; 

MC7HH5CP I 1! 

HCTflLUCP I I! 

WCM1 P l Si 

UCM3P 3 24 

MCMHP 3 2-1 

WHIP 1 91 

WH7P )H 

WCMJJP ■■ Ii 

VCSS0P JO' 

WCMIP SM 

-UC130L J J 

*ACS1JL ii; 
MCS33P * I ]( 

MCU5L 1 a( 

Mcutr i « 

MCS3SI. 5 II 

MCBJ9P )3( 



UCN-DP 
UCMSL 

uc;i57l 

Mrasjr 
vrac,:. 

-vc'oiap 

HCI3MB 

MCdMI" 
3S9P 
UC1999P 
UCISb^p 
UCI9T3P 
UCI3T1P 
WCI39IP 
UCI40JAU 
MLHOtlfi 

MC-i^oaL? 

UC^A-QIIS 
UCIA39-L 

MCI -I -ftp! 

MCHS5P* 

MI7H51P' 

^UBi 

MC14I1L 

lit H MM 

MCI4S1L 

MC 1*911 ti 

MCi 5 BOP 

MC1IOSP 

MC1SOSP 

MCH42L 



Ut3325f 210 

HC3340F 3 10 

MC33SOF 3 IO 

MC3M06L 3 99 

■UC34LSL 31-SJ 

M-CMaitr ■■ C6 

'.ii']*jB. 4 33 

VC4014P 

VC4434F 

'.l ::■:■?■; I " 

WC44M4P 

MC499C>4itP 

MC;'|i3Ci 
MC7902CT t 2 39 

MC7S09CT 2 14 

MC7SOSCT 

MC431 If 

Mcsaisf 

MC1-4440VF 

MfMUS'tP 

MCR1Q3 
MOAiQOa 

M{3Al04A 

MCMTOaA 

MDA2M 



rota 



3 39 
l?3 



M[>AMJ 
MP* 704 
UDA3T0 



1 D3 



ISJH 

vkjaijq -a; : si 
Moatjo-Aj i oi 

MOA12&-A4I ] 40 

MDAB20-A* 114 

VDASJ0-*' S DO 

A4DAB20<Ai SSI 

»A0A»JQf^ B SSS 

UDA170Q ^ *S 

WEM1701 B'n 



1207 
UDAE2C4 
MDAE70S 

MDA35«0 

MDA250I 

MDA3!>07; 

M047/504 

MDA39O0 

MOA3BOI 

MDA190? 

MOA1904 

MOAISOi 

MOA39EM 

MOA19IB 

MJE34Q 

UJE%99T 

MJEU3S 

UOC»1l3 

WOC 3011 

'.-;::;:■]:.: 

MlXJOSl 

MPf10! 

MV2« 



sa? 
i U 

a at 

a 10 

i %n 

i 4T, 

aSS 

a ii 

4 83 

i ia 

)H 
ISO! 

1 67 
1 II 



MICROPROCESSOR COMPONENTS 



HO? StaiES 

pmq2 sii-o; 

PSS02A 14 SO 
PSS02I II » 
PSSOS I 10 

PS503A 10 70 

PS504 I 70 

PS904a 

PS909 

IPS905A 

PS BOS 

PS&OSa. 

PS 90? 

fSSOTA 

H9t3A 

«9T3 

•S9T3A 



K*3Q 



10 70 

B 70 
10 70 

970 
10 70 

S70 
10 70 
10 TO 
1IU 

9 70 
10 70 

S 5 

io ia 

S7t 

■:- 'Li 
400 



PSSJft* 


I fi 10 


MGQfOQP 


M390 








*'•<!■* 


PSSJIA 


BB0 


MC«02P 


■tsao 


PSS27 


1 90 


M HOSf 


HID 


f«S73A 


11 SO 


uoMetr 


45.31 


P-SSM-QO* 


1000 


■WH2IP 


733 


PAiJd «H 


1*00 


WCH2IP 


3075, 


pssij 


11 so 


■UCH40P 


13 23 


PS53J* 


1JS0 


UCH43P 


49 39 


PSS4J 


3000 


lAtU44P 


49 39 






MC9*45,P 


41 30 


P»55» 


I3S0 


v>:it-*r.r- 


19 90 


PSSSIA 


lfiSO 


MCM47.P 


-to* 


fHO 


SOD 
IH 


MCSIMCP 


137 


PSS30A 


R4V ft 




PSS2I- 


a 30 


P3I01-1 


j; SO 


PSS2IA 


iSD 


PJI03 i 


250 


PSSBO 


■'-■»-■ 




190 


PSH1 


I90Q 




140 


PSH3 


.17» 




540 


PMo3 


IT0O 


CaTCQHriiQLLER 






9037 f 


139 SO 



MCU90P S S 14 
MCH93P 7 33 
MCUlaP 30 73 
MCS1«P 13 13 
MU1S3P 1*71 



I 68 



WCSSSOAP 3 '4 



*4£M«1F 
WCtJH2iL 

v:ui5r 

WCEJItT 
MCHI7» 
MfEAtlP 
WMI1I' 



S2 70 



t3M 

230 7 10 

270 3*0 

sao 4 io 
S30 a 10 

i-14 90 121 39 



MODEL 93E1 



$179 




y^\ Saort ehasi w Monair Orflsi 10 P □ !■> 2JM1 Cah* Crtr C* «2M 

Cilirnrna i fi irtrOU Jil'i 0- -.jlri. 'j« Minimum OrtkralOOO 
AfW Si 00 Io i;*mir pwHhqf anrt hanrlling Mailer Chargr jnrl VtU WMUSAIUI 

if KKluda v*ur (hdi-Qt cmrl numtHf 
ln1fr b anl numbo and ■■pi'H.On date PHONE ORDERS: f2Ul W1 «M 



TUCSON 



CJlNUfA IC 



rWHi )Hfl»t 



CULVER CITY 



SUNNYVALE 



*,*• .-im:' 



SANTA ANA 



PORTLAND 

P*^.»a AMIHt 
is-ii- fU-U41 



HOUSTON 



I71» tHMl* 



CIRCLE 38 ON FREE INFORMATION CARD 



Shop Radio Shack 

America's Number 1 "Parts Place" 

No Minimum Order! No Waiting! New Items! All Prime Devices! 



Tone-Generating 
Keypad Module 



NEW! 



16 



95 



Auto-patch! Remote control circuits! 
Produces 12 standard Touch -Tone** 
frequencies. 1,5x2" face. Requires 
3-5VDC (q 16 mA. Includes data. 

277-1010 16.95 

TV Colotburet Crystal. 3.S8 MHz. 
272-1310 1.99 

Touch-Tone is a registered trademark 
of ATST. 



a m m 
ana 
b m tn 
a m a 



Ribbon Cable 
& Connectors 

New! Low As 4" 

B 40-Pin Curd Edge Connector. 
Compatible with many microcom- 
puters. 276-1558 5.9S 

■X 40-Conductor Ribbon Cable. 

5ft. 278-771 8.9S 

.£. DBM 25 Connector, Insulation . 
— displacement type. For easy 
hookup to standard RS-232 bus. 
276-1559 4.99 





a 



Unique LEDs flV/flY 
-129 W » 



Low 
As 



Perfect for Electronics 
Or Model Building! 



S Tricolor. Reel on DC. green on reverse DC, 
and yellow on AC. T-1^4 sua. 2.2V at 25 mA, 

276-035 1,39 

El Red Flasher. CMOS I C and LED in one 
package! 3-5VDC. Rate: 5 Hz, 20 mA at 5VDC. 
276-036 1 .29 



Quad IC Timer 



NEW! 

199 




NE 558. Like having four 555s in one 
16-pin DIP! Resectable time from 1 u.S to 
1 hour. Output can source or sink up to 
200 mA. Operates from 4.5 to 16VDC. 
Full specs included. 276-1742 2.99 



Deluxe Dual-FET 
26-Range Multimeter 



49 



95 




10-Megohm 
Input 

Dual Linear 
Scales for 
Easy Reading 
Carrying 
Handle/ 
Stand 

Ohms Range - 

Doubter 



Dual-FET input for maximum accuracy and min- 
imum circuit loading. AW mirrored-meter pre- 
vents parallax errors. Measures AC/DC volts, 
DC current, resistance. Includes leads. Battery 

extra 22-208 49.95 

Carrying Case, 22-153 6.9S 



Submini SPDT 
DIP Relay 

199 




SVDC 
Coil 



Only ^ax^ta^'ie." Contacts rated 1 amp at 
125VAC. Coil resistance: 56 ohms. 
275-216 2.S9 



Color-Coded Guide 






i ;?£;:=:;■ 



39* 



Really handy! Quick 

numerical readout of 

resistor, capacitor, and 

inductor values and 

tolerances. 

271-1210 ........ 39c 



IC Audio Amplifier 



Make Your Car Tape 
Player Sound Uke New! 



19 



LM3S3/TDA2002, Build in 
big power to your next audio 
circuit! Provides up to 8 
watts RMS with 13.BVDC 
power supply. Overioad pro- 
tected. TO-220 case. 
276-703 3.19 




Accessories to 
'Wrap Up" Wiring 



Low As 



1 



59 



m 



B Spiral Wrap. Neatly bundles long 

lengths of wire. 5' clear and 5' btack. 3v. 
276-1638 ....1.99 

L Meat-Shrinkable Tubing. Fits over 
wire and shrinks when heated. Vfc to W 
dia. sizes. 4" long, 

278-1627 Set of 14, 1.59 



12V Lamp 
Assemblies 



Pkg. 
of 2 



1 



89 



16 Axial-Lead 
Electrolytics 



Sound Generator 
"Music Synthesizer" IC 



4-Position DIP 
Switch 



Perfect panel lights. 1 red and 
1 green with snap-in mounting 
labs lor W diameter hole. 
Long 4" leads. Bulbs included, 
272-332 Pkg. 2/1.89 




^"iBp 



49 



1 



49 



510.94 individual parts value! Contains 
3 each of 4.7, 10. 47i*F; 2 of 22, 
rOOiiF: 1 ot 220, 470, 1000|iF 
35WVDC Includes reusable storage 
box. 272-604 5.95 



Unear/PL Device 

SW76477, Create almost any type of sound — 
music, explosions, phasers. gunshots. Built-in 
ore-amplifier provides fine-level output, 
6-15VDC. 28-pin OIP. Includes applications 
and data. 276-1765 4.49 




4-position miniature SPST switch lor digi- 
tal or low-currant switching. Ideal tor 

socket or PC board mounting. Standard 
.100X.300" OIP centers. Fits 8-pin socket. 
275-1304 1.49 



Heavy-Duty Cabinet 



10 95 CfP 

Ideal for housing your next project. Includes lou- 
vered lop lor ventllalion, handles for easy carry- 
ing, and non-slip rubber feet. bVu&AxGn? 
270-270 10.95 



16K Dynamic RAM 



13 



95 



New! 




BONUS COUPON 




MM5290-055'4116. 16,364x1 bits in a 16-pln 
DIP. Access lima: 250 ns. Refresh: 1ms. Re- 
quires +5, +12, -SVDC. TTL compatible. 
276-2505 13.95 



10% 



Save 10% on your purchase 
of Items totalling S5 or more 
on this page. Oner good at 
participating stores and 
dealers. Quantities are 
limited, so hurry! 

With this coupon 



D 
m 
O 
m 

03 

m 

3> 

03 

o 
119 



Prices may vary at individual stores and dealers 



WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 



Radio Jhaek 

A DIVISION OF TANDY CORPORATION • FORT WORTH, TEXAS 76102 
OVER 7000 LOCATIONS IN 40 COUNTRIES 



CIRCLE 71 ON FREE INFORMATION CARD 



^advanced 1 



2 

120 



K***' 



STATION (RAM BOARDS 



» S-IOO 32K fum;s2UJr bf^Ttit: 

ASSEMBLED Kil 1>* " 

-150ns. 489.00 450ns. 469.00 

250ns 53900 250ns. 499.00 

Bare Board 49.95 
Bare Board w/all pans lass mem. 99.95 



• S-100 1SK (S-100 Comoaliblej 

• 2 UHr or 4 MB.: vVO Vv! 

• AssemWed A Tested r 
2MHl . S25O.O0 
4MHi.J2es.00 

• LOCOS t 8K 
ASSEMBLED 
450 ns 149.95 KIT asOns 125 95 
250ns 169.95 250ns 149 95 
Vector Graphic 8K Kit SI 39.95 

Bare PC Board w/Dala S21 95 

'SQec.al Olfc 3.i'/r-3j6K 450ns KitsS1t7i 



Th« vist* v-80 TRS80 ADD-ON 
Disk Drive System 



• rjsnoi 

til* 

• l»A 



t. pfu * w cnutr 



ISALE 
£299.00 I 



THE VISTA V-200 FOR EXIDY 

Pnat. Sritrtmg u low M t J l H .00 



WW [ H 40Q J- DAr 



nil OS 



fiMlM KM ;on* »■■ IWi» ' 

ram tea iqh mi* imn ) 



nj 



ATTENTION VIDEO HOBBYISTS!!! 

* BO* BgiLDERS 

* USE AS REMOTE TUNER/TlMEH 

* FULL SCHEMATICS AVAILABLE 

* FOR ONLY SS.OO! - FREE W/PURCHASE 

APacaral &paoai Pursnj u Alio*i La To pMitm tkb Fr?A>»ir\g 

NEW, UNUSED COMPONENTS 

FfM Tta ICA VVT'EDI ' 

1 Al Kmu (PMrHlVrkqUl 

01*4**4 to* 
I hju CD ttakBAMflj Fm 

IWH{tM 
J rtrr mTTi-iWiiflMii 

a 

1 ^m J*t«f A) ■>■ its* 



»1«LM 

$74.90 

Ptonso Call For Voium-o Discounts 



RAM HOARDS SPECIAL 

i4K AKwr Kill D^ntvnle HAH Scwda 

I. .TtilidlllSK UfnaitadlSE.LO 



16K 




LOW COST FLOPPY 
DISK SUBSYSTEM 



truer mi rum hu wan m tmi uu* 
SAVE S300 DO 151 75900 VALUE 



WATANABE MIPLOT 



lfl.«l K mm. a^-«> ormdn ^IH B 




IMS STATIC RAM BOARDS 

250 ns. 450 ns. 

3KStatic S209.00 S189.00 

1 6K Static $449.00 S399.00 

32K Static S7S9.00 SSI'S ;>n 



CENTRONICS PRINTER 

Voda' 737 

• Comreniea compium printer 

• Tho737h*i«ve*y(h/fha Check 
■nd cofnpvfl i ho i : <jj!u ioj 

<utv.^prc« 5035.00 




L SD SYSTEMS BOARDS 

S* v rdtf£ ro% OFF! nr 



SBC M?C Brrfr*. Beans Cw^aV [2MMt| E3S3 DO 
SBC KO 5-r^ Bc4-fl Connwlay (4VHU 2WO0 
AO StVW SJnV««* 
YOI 6(134 vote Ovoay Board 



3iaog 
SUM 

niod 



A35EM 

I WDQ 

380 CO 

449 CO 

43000 

■an 

233 OO 

7944 &» 



«1G 

9*17 
9620 

sear 

H20 
«Wa 
9630 
9*40 
BBSp 
BBS 

much 



" PfilCE I 

DEScniPnoN 

5<nql* Bovd- M'Z'-Xtt<pu;t> 1 

to**ne»d 5>itfB FJd Como .&BCWi 
'C Slot MfKhiir Brad 

Cb40bh 

fl Skat Moth#f Boatd 
Pp**f SvccpV 
DC Inpur powbt St«Tiy 
Ui*n> Pi^o B«(d 

.■ViLft Fiflc-Wjnn^r;, Modu-1 
Sufltntd U^f* FTHP BCkUrJ 
SJK LPRQM.- HAM UwlwJa 
EPflOM" 



'6 



FVflfli L im«u 
Ml Fri.: 



■■■:, h 



Stnai-Piralbil 1-0 Ua&dt 
1GK S-ilt RAM Mm.-r.ic 4 ?0-ii 
HK 3t>i<£ RAH w. 
32KS»l*e HAM300M 
Card £ uf "-de- 

MiAa^i Pta^mntt\tt*t Tnn*-r 
Ovnntl Duc-t' S*"a: I'O Mi-J 
I v*|i*a*fil Tape Conl 'ci*' 
33^3? I/O Modurt 
ConiAci Ciowc Module 
Lr««*PfJLATjE0 iEh>tP10Sf4,t»4«J*b«. 



-4HS00 
535 00 
17500 

75 CO 
■ODO0 
27300 
33500 

30 00 
405 DO 

4900 
250 OO 
2W00 

saoo 

39^00 
HS4.00 
0-31 M 
8900 

39500 

3a j oo 

MM 
37* M 

3MCO 



APPLE/EXIDY/EXPANDO 
TRS 80 1BK-UPGRAPE KIT 



$49.95 TRS-80/APPLE $49.95 

MEMORY EXPANSION KITS, 

4116's, 1BK (200/250 ns.) 

S pes for S49.S5 

^/Instructions & jumpers 
Call For Volume Pricing 

* Special; THS80 Schematic: . S 4 95 

* Expansion Interface Schematic . . 5 4.95 

* Expansion Interface Connector. . 7.95 



EXPANDORAM II MEMORV KITS 

* Bank Selectable A Uses 41 IS 200 ns. 

+ Wr 1 1 e Protect _u * Power BVDC. ± 1 6VDC 

# Pliantom HJ«JJt # Up to 4 MHz 

Ejpando 64 Kit (4116) Assent & Teslad Add $50. 

15K $269.00 48K S43500 

32K S349.00 64K S505.00 



m 



SOROC 

TERMINALS 

SALE 

IQ 120.... S 695.00 
IQ140.... 995.00 



UV'Eprom 



FK 



... 



raser 

Model UVa-llE SOB. 95 
Holds 4 Eprom s at a lurie 
Backed by J 5 years 
experience. 

Model 5-52T. . . $205,00 
ipnal lm]ur-:ri;ii Vonpi 




EMAKO-20. . Peg 4777.00 S599.00 



UNIEUEVABLEii 

1 Z5 Cjca 60 kpm-Vtmcai 
Formil UM - 06 Cev*;- 

*if To BB" AdlLBLkbia 

- bo coLr4o m dun 

**3ih-full»5ch|iy A5CJI 




EHAKO-22 9799.00 



i mi j. nfli ;i mrm jm 



VISTA PRINTER 52 

25 CPS, Full Characler 

Daisy Wheel, 136Column. 

Model 

No. FP1500 S1S9S.0O 



BASE II PRINTER 

■DOOJaMfH 

v BO tJiti P»v M>nur« 

orBOHj 

• ^.KH. 130 <? 

tstcm bat 

WTTH ALL OPT1WI8 JkCP PfiCE $599.00 

Or"Srt 'M" Tanm-rwi Screen BJler [1 9.20 Ch»r J >50CO 

Otv«n t HiQfn SfiMd Pipvr Um/ice 4 QneAic* 50 00 

GHQA T Tqflry F«aH 5000 




Z-80/Z-80A/8O80 CPU BOARD 



I 17QB- irrClUMd (450PII.) 



* jL-JKI Aa»*ir£>*od and Telle 

* i-BO lOl . ... 

v l-ca Barn PC Beard 

* Fc 4 M M.! SpM-3 A3d. 51 S. 

BOflOA Kti 

Boeo A Assembled.. 



.$ 99.9S 
SU9.9& 



S-100 MOTHERBOARD SPECIAL 

& slol expandable w/9 conn. 

r*0 $69.85 NOW S52.95 



SIEMEN'S FLOPPY 

• SpaoU bur *h*a KrtOf M-li* 

• B" OrrM #.l"t DwiEa»'D»ft»>1» 

• « Day WanahlT 
oCHECK CmJR FLOPPY P*5K PHlClNG ' 

OWTHIBPAOE 



ACOUSTIC MODEM 



'LV CAT MO DC H AVAILABLE SOOM 

&M.L FOnMBCE 




laaafiixai^^u 



vM* H" fob Mmaa 44I» 

•apf 1HK 

Saapgir ;'i,0 

ruaaailT 1 1MB 



DATA BOOKS ■ COMPUTER BOOKS 

-WCMarfkw ,»« 

■N TEL Oata ftx* 7 90 

HILL MCliftiW*,^*! 7 SO 



I it 3a 
i inse 

L1BSO 




Lifj rg W-^c^ tf^t Hi 



IAL1 * SVWsX COMPUTER BOOKS » 9JLLC 

■IXBa 
1?«4 
1UB 
1JJ4 
11JH 

1294 
1790 



ly k* at> i e « ULL H l-:'f H*-..P,n, TOCfrnSmM. 

PtegfifiminQ »»■ £10 

P i tjt > THTvnitri me ZBCOQ 
PnOflr-ajmrnnQ rh« 45aJ 
E.H? AppvixXTt Dock 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 
1 . PrOVen Quality Factory issled products only. 

2. Guaranteed Satisfaction 

3. Over $1 ,000,000.00 Inventory 
1980 CATALOG NOW AVAILABLE. 

Send $2.00 for your copy of tha most compla.* catalog of computer product!. 
A must for the serious computer user. 



MICROPROCESSORS 

ZAWl IftMlotVMb llBBLTO 



7JK302 14MIgiMK 


144 00 










FBiMWi 


■fiL. 


KM 


til 94 










B0KIA4UH* 


1913 




.... 1494 






BBOL. 


990 


J»l* 


■4 93 


?KJ-lW5*ltM 


»*5 


IHttBOOJl 


4993 


CPieorj 


uta 


BH2 


USD 


BBCBA. 


1* 93 


IV* 100. 


JO 93 






fi*OCti;OMHj 


1993 


BBUP 


irw 


*OU 


1994 


■753 


49 9i 


B74B 


B993 


88» 


. .37.93 


BOB* 


M93 



ADVANCED SUPPORT 



AVSSII Anth D^bw 


T.7d,OTJ 


93 > 7 Anti PnactMW 


17300 


9S13 Lfw Turtrtft 


.79 93 


MLfliiJOMACeaMixsMft 


. 1891 


AM-JSi* Dnn#r.« Nftmup 


ia as 


Z-SO SUPPORT CHIPS 


Z80-PK3 2 9 MHr 


Bra 


2B0APIO 'OMHi- 


11*8 


ZBQ-CTC 2 5 MHj 


BJl 


;.»*CTC aOMHut 


12.EH 


:«O-0ma 2 5WH: 


SS&l 


Z90AOMA tVOMrU: 


JCS'j 


7W-SKM 23 Mm 


.33 « 


3BO*3<OVO aOMHZ 


.3040 


i.00-5*CVl 2 5 UK; 


339S 


iflOA-S'O'l 4 0MHL; 


39 40 


£BOSK0^? 2&UHB 


.33H 


iflO-S*0/3 afiUH! 


.39 40 



ftoeo/eoflB support 

eiiirBiMii^O 

8794 \JC wilti E 
efOMVi Ram Core! 
«03i?4S i>t " 
UriAbiL'D 



B2l«.BlAL>MF 

8224 Oct* Gam 
82i'-4 ( IMI U) 
83 i* Bui L>ii« 

*t:h Dm :*.(.- 

am :.i o:-- 
■251 Praa i.-o 

•253 it* Tl-.i 
•233 P^a i.O 

8257 Pr&a DWA 



STATIC RAMS 
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J.33 
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3114L-UOM |404S| 
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3 2£ 


4.79 


«HH t90n 
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■90 
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4.73 


r''l:."i. ; 'r"A 


ft 71 


■73 


793 


EMIIaaOa 
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en, 


M4BB 
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ItfllrW 




■ M 


794 


713 


MaWI4A4l 


i.i V 


10 2B 


• 33 


tVUOBlKVai 


■ I >-. 


M 01 


10 23 


nrji 




i r>i 


1 73 


133 


P3l23.'934i r ?i(.4iftH 


in 


• 33 


• 39 


mOH 1r" 


■ ■ -:;w::. 


■ 


7 93 


739 


HTBlK 


ii CMOS 




793 


739 


MSlfTB 


•4 hi Ram 


I K 


3! 3 


250 


f 1 4 r L DW Po*P«W 4 K SUrl 1 


■ |. 


3 1093 


1093 




DYNAMIC RAMS 


41E.4114 ICMl&P.nl 








BM4ff 41B« 






44 93 


4113 8) 


LI>P>r4 








40404, 


n 1 1.1 B Pln| 






4>Ta 


40BQ4K 

49H4) 

3104 4K 
40?T <K 


? 2 1 V :' 






4 95 












4 r& 
4 99 






3231 

ran 


!S 04K 


1103 
4dOflL 


*35 
4 3& 


32T0 


*" RAMS 


seoe 


794 


KM 


i.-4oS1 59.95 


0*04 
9003 


4 99 




SOCKETS 


« Pini 


Li P::.?-,;: ;:, 


| Wka Wrap 


3 Lara' 
















4S 


14 


11 






49 


IB 


20 




ZB 


42 


11 


24 




B9 


H 


20 


» 




.89 


» 


2! 


H 




■<i 


1 10 


24 


31 




aa 




2* 


43 




1 10 


' JL, 


M 


■a 




r2i 


1 43- 


4Q , 


BO 




■ '■. 


in 




ZERO INSERTION FORCE 


IBPnn t'. ;.v ?JPni 31 




■ . .. 


vuija 



FLOPPY DISK I/O 



inion* IV-rvtefPr. J4ft3 
jPisarTN-acflewF. 49 03 
1 Tt 1 Olj( ficatf ?5 lb 
f ?5 ■ -0 1 Dual Ffcxer X 04 

yPW W 1 swjj *»ia 

A/D CONVERTERS 
■ TOOtBiEHWr 13=0 
iToi 10 w ewl«o ijooi 
■roiabrfTs . 1340 

B4O0 Vffl 15 T*M Ci"' r 31 






14041.8 & Ol 
DACC1 [V-A 
DACOa 


4 33 
=•93 


TV CHIPS/SOUND 



JkV JM-OC-l « G»«*1 B/W 4 94 

A¥34SlSCoysf Co^^wr' 2 91. 

«iOW>i R= i-Jf j :* Gj ti*> 8 93 

AV3M04-1 Wirl«r» [kirn CALL 

AVMC-Ofri W«&rt Gath 9 W 

Al I 34£0M3hocE«3OaiKr ? e 99 

SKrG^Tn&aundOirvraiinr 35i 

VM332tV31 ^VSnrnchGi-, g ga 

MW3M9 PrtlUMl' 3 9i 

LMIJtHRFhtBAjlaiw .3 94 

MW3:i00r*SCCci»3rTV 899 

HM3ri(MCi«*G*n 374 

Rr Mcduui^ wyAudQ . a 91 

M1P ModullUK 39 91 

WAVEFORM GEN. 

A03-3 Fiy^nsin Oan 3 03 

WC4O24VC0 -2 95 

LMMflVCO 105 

XH3206 FmcAQn C4«Khiw 3 25 

SHIFT REGISTERS 



W50QH CkrtHi 
MW3053W Putt 356 
MM4Q0ON Put* 120 

zaioAOvjy ioo 
narouadao 

3341 DvUBO 
JJ51 40 a 9 FIFO 
»57CMId» 

9*03 Ka4 FIFO 
940* lyB.1 5M^rc*,r 



4 95 
403 

17 94 
B95 

1*4 93 
995 



CTS DIPSWtTCHES 

CTSJOB-I 1 73 CTS2CB-7 1 7! 

CTS30fr4 S 73 CT520B* 1 95 

CISKB-S 1 75 CTS20B4 1 99 

CT3Z0I-9 179 CTS20B-1Q1M 



LEDMADOUTS 



*<■ >■ 

0L7H 
0LPJ7 
rhDU7 



H.71A lOUki D5C 

»7J. 

BUO Bufl Ea-rwqr 



eeoo support chips 

«!□ ISBiaRMIl 475 

StUPM 595 

M5 S PL*. • 50 

tajBProrrttJrr! . 905 

H3A-1 512 ■StFwn ICK 

U49/HD46305 CRT CchtI .39 99 
e*47Q B to<'CnT 4994 

6*30 ATJIA . 395 

63SJ S* i»i *d«p*#f 399 

BMRfctftM t099 

M 93 
2399 
■ 99 
393 
1994 
24 94 



SHIFT REGISTER SALE 

2A03V 14ft 2529. 140 

2504U 1 4ft 3527 . 1 49 

3307V 1 4ft 35 76 MB 

2517V 14ft 23M. 149 

2934V 1 44 3533 1 49 



6S02 SUPPORT CHIPS 

«?C P1A 7.30 

VK1 Wvii . . 1 1 93 

esH-wjooaoG-i.cos ;1 9S 

BUI 1993 

f.«l 1993 

PROMS 

2T«4Wnrt 

JTMflrJSOn* 
1703A 
27.32 . 
«l»flV 
SM6-3V. I2> 
2T98-6V 
9203AO 
4304M2 

1U3810 

lALCB223»aO 

623115 aiiiSTTig . 

B2S133 321B 
BJS12* 2lflx4 
S3S124 34*14 IT Ja. 
«313Dc.l2l4|0D 

43333 , 
033131 

03S137 , . 

HOT E: WE PAOORAll P 

CHARACTER G 

331 300 1 li-fl upe*i 

33 -3034 13.1 Lcaaar 

33^-ADWj,1Wlct-+. 

HCaatBTI 

MCWa47>IA 

WCJM&74 14,-,: 

r*lMEir5 14 30 

UARTS/DAUD RATS 

Tni«iJBi5v i2Vi 393 

A''.'vf ] 'J.- ■-,. 415 

AV910l4A,<>91'3i3 1414 4 99 

AfVi 'J*,-' 143 i3> i 4 99 

TU3«On <5V l.Vr 143 

lUaaCa rjs 

*JH 
995 
24 39 



r»,C6*7iSltt 5» «H Cam iraa 
FUBH 408 <ai Can Area* ,-1 

njDUS 4D8 Ca» Cam Lthx* 

"(0319 5H Q-btp tanr- Ciraa 

ntCtS9aoO> IDd *u Jtt Cmu 
KVH07aift 4M *ad 



2i/'«W.VT 3.T, KIM 
*.3-l*&kVVf iT, MOT 
iO'lDOS-loOC 



*90 
4«5 
3B9 



h*40K-7M aU fH 

r*MR?rji 5M hd 

nun - (ad 

ir? AH 



DL3RI 



379 KM 




1AA3QII WW Cirvi Ann Agti; &* 

SAKWH JW Pad CfiBWAMarLalDP 

XANHU J03 "M [hnkae-j CA, UA DP 

IIAHIW HQ Kpj Cam t,rj» HON &■ 

lANMl 3H frpj" Cat" lAal *<** V 

1ANJK2 KlEiP C*ni Afaaai LPl E* 

XMQ9M HODW &rtrticp,CALBtO« 

XANWI Kfl OW, Cm Lira AflU :,r 

XANWti XH »■»*>■ CCWt AVajdi 4«J4 Dt 

XUJQV HO IfBMr Cot rV«r lbtO* 

XAHMU SB W» EtaanH.CALK07 

MNaW HO nw [,m tisy* PLgM Dr 



B23 
730 
4 93 
7494 
3493 
2099 
2993 
1393 
14.94 
190 
3 99 
1B.99 



IC SPECIAL PURCHASE 



If 13SOS JfET ArHugq MvlUBM 
CW T044 P>ac*>cr. &rMrWil£Jt 

ICM ? M4 CMOS iED SlCrparili lV»rn* 

ICV 730T OKialorCaxitrsaff 
-CM 7304 S.«i C*-JM CecjMn 

i&.THS7 3 l i DoiJVCiLEDI 

MCi4433J» J^, &(*!,- "^- 

Cl B7 1 1 VorttB* «***' *«* 

LU IflJ&h AURjiH 

LM I3SC+. Qj^nu F, u ii C 

LU 2U0DN OvH .*Jh&-* i 

LV 290 1 H «Hi Mi ChnU C4^tairiir> 

LW291T.N F f *fl uVMCen« 

AT-J3530 4^ Q^l CULJ 

Ar 5'3»T 40MHI DWM 

ME M 49C3 UMlr SniU JLHlK lev 

27504 12 1 Prow inu 50009 

Cbi9MOEnarv4>IM0|J#l 

UL'N 30Q1A 7 fAtyinal Dn«H 

2 101 AL-4 

MCU I4505t4r>;3nm FtJ-n 



B4i 
ii\it 

730 
1493 
B94 
14 91 
1399 
■ 99 
JIM 
1/3 00 
!i«J 
Z'lDO 



7W0f3i 

14*8/ 140ft fl.'VW 

Mp:4014C*Is -Jii W 

74533 J'i« 

71H04X tu 

LM3J1K 4 01 

VC1173 894 
UM92V0-4VB 294 



LM377 
LM387 
LM3303 
4.M45S1 

PC 413* 



VERBATIM 
DISKETTES 



23.40 U5P7 
ICflB tMroa 

HLITBIiTJI 
MCT44L1 



I1JC 

14 93 

vA-iEMi a b« 

COM 401 B IB93 

KEYBOARD ENCODERS 

AVi-isro me 

A'f3-3*aa 1 3 13 

1*00143 9 95 

74C932 S93 

74C033 e« 



100% CERTIFIED 

• u:ucu HttuHU/rt jmm HKJi,, 

iwi Hicivncaj wamu 

474*1 IhlMaiHTTai a B7H 

l» If •Dhm.hMW 4pM*B, 27H 

4»11 <|K|rllMU(«M 77 Ji 

• utirniaiMUNIim-uauitai 

1TD1 fc*1 OKtM 149 H HC 4U1) 

yr-W 18HH-WCH1 tfHM. I7H 

4W-H IIWltMUMM 3324 
a I* Wtn HULI HMt Mil Klim !■, 

54001 tafl Stcaaad SA41Q (in u iiiw 

SHlf ^ClKflifiUiVAlKCC BM 

H*-ll 11 Haa Kaw Hra' Bu 

• 1 lHSa*ra?<Jt|IIUt1lE 

FOtMO* &P>SaV.0™t, F40 H1H 

FPaMH 13»w3^r«Baf|Ou 313Q 

F0K2*1 &lCuMDi-a4, 1'Kd UH 

FDfH C) &P1 DnM IrtK taUai 0*-W P 3744 4IM 
VOLUME DEALER PfUCINQ AVAILABLE 
WE ALSO STOCK DYSAN-CALL 



NAKED PC 

» -60 CPU nihial 
•060* CPU 
9X Sialc (UV JLospti 
>*fc.Sii[i Raw (21*41. 

±2K$UKRU4[31t4| 
ft Epa-Dm 437041 
1 70! E*rom Board 
ITOBfiF 1 1 Lctoc »ia=a| 

irDovsrifiEjxcnirwMCi 

Ulilr-cCoCK 

AC P Pta I o Dd p M tc*»n 1 
iicltx BBOa PtKD 
UMbp BBDa 11 iii'MB 
ACP Hxlandf a^eavi 
Wdaw Infareacv |5SMIl 
PariWi InOrtKH r-SSVi 
1 3 &o< Mc1h*4&c#id rWMQ 

B5^M 

Pmic-Tftch 

WMC Flcpcnr PCH 



fc34 95 

'■■>■>* 
34 95 
20 93 
..■■;-.- 
3i95 
»DC 
34 94 
3000 
34 99 
27 09 
13.30 

-.« 

3193 
*1.*S 

3101. 
.^ALL 

■ 1 -1"t l . 



COMPUTER SPECIALS 



plS" LIST 



■win 

HOtHDn I w7j2 K 
'■iT:n MttDMt9kM 

■ s isn dwhdac 

Amdu 0* WOO 

Corrlrcfvcj M</g Sri 
SvoclDlTQ 
7«>ct|i7* Mscktl 43 
HiPfcrt Plotlay 
HiPfcjl O^\o*t 



AEt<n400 

T199/4 I 

ItHlL^MtM? 
Canl/Of-a, 737 

taMM " '■;•: 
llwium r ?>i 

£*flys19"Ufi» J n»r 
Mc4 32 V Hi MeAiea- 



BB*Xl'.B290 
CALL 

1W51394 
3245 7C95 

994 an, 

595 325 
945 795 

13491190 

795 735 

095 744 
999 790 



SOCKET SPECIALS 

14Pmwi»arJL 3 35 

lOPmwnw^L 44 

=0PmwrSp2L 75 

40IVia R -».2L 149 

IB Han 171 13 

22PWIW1 14 



TEMW: Us* (hack. M,C VISA, 
AWEX CL or OOP COO daq 
29% dteaH. Chjrje frdtfi pi 
«-«ra>4* m>pral>oin da>a f ixiajn pa> 
U 3 Fwtoai Ordtx t , pftora m#J c/ 
TWX UitHiUUM 41O0O huu pa- 
dudt minann >mn and pN^t 'ai 
BHPWnSlJ S A kH t3 OO ro/ l^al 
2 «* TO ■.Haca add 3« hu apO 
'tift* CX Fo' a-r KM 704 lor acKI- 
•AAM In FOREIGN fan ICHLirpp- 
fV«J*pilft»nrdV)ft COPiII e,!iiiin 
NrJl I4rwryipa>* Her 5^K 3o>Ta] 
dfwna. wb*Kt W pne Ua| Vfe 1*- 
jpprl iN bint; B-jiUMilHi ;.f~r: 



OtJpt Wl rmr>| 11 



ReTAILSTORESOPErMMONSAT 
STORE 1310 "B" E. Edlnger STORE 874 El Camlno Real 
al Santa Ana, CA 92705 -2 Tualtn, CA 92B30 

" lelafl, Warehouse Specializing In System 5 



P.O. Box 17329 Irvine. Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



CIRCLE 8 ON FREE INFORMATION CARD 



7400 



5HI401H 
SN?4dJr, 

5J.7404* 

5h740*hi 
5*ir407r4 
v. a SH 
51*7409 *• 

SHM-T.iN 
SHr41IN 
SH7413JN 

MiW 

9hr4ieH 
5N7417N 

5*47421 N 
3MI422h 
S*f7423IM 
5*VT425M 
5*r742ah 
3N7427r4 
9M7429NI 
SN74MN 
5tJ.743?h 
5N7437NI 
5N743BM 
SH7439H 
SH7440H 
5N7441H 
SH744Jht 
3H7443U 
SNF444ht 
SN744firi 
SM7444N 
SH744rN 
5N7445N 
3H74SCh# 
SH74S1M 

SN74S4N 
3M74S4IV 

SHWBOM 

SN7472N 

SN7474M 
SH747iN 
SN747GN 
SN7479N 
SN7 4BQN 
5*.74StN 
5H74A2N 
SH7403K 
SN74B5H 
SN74MN 
5M7449N: 
SH749QN 
SUTi&tN 
5M7492N 
&M7493N 
SM7494N 

5N7496N 

RN7497N 

SH7410QN 

Srr.741Q7W 

5N74109N 

5H74U6M 

5H741J1H 

SN74122N 



5N74123H 
SN74125N 
3H7413CH 

SNMlSJjN 

SMr4iJJhi 

snmisni 

£N^414TKl 

Snr*i4?hi 
Sh 74 3 43141 
<V.743 44lM 

&N743 45N 

3W4147N 

SHM1B0N 

5r.74IB.lN 
SN74I52H 
8HTxl193N 

SN7.I14NI 

SM74I5«H 
5* 74157*1 

SN74 3BGNJ 
$N74iStH 
BN741B3H 

5N74163N: 
SN741Q4M 
SH741&5N 

5H741&7N 

SN74170M 
SN74173H 
5*74173*1 
SMT4174H 
SN74175M 
S-N7417SNJ 
SN74177N 
SN 7417414 
SN741JW 
5N74io1N 
W41B2N 
5h74lS4H 
9>474195N 
SN741SQH 
SNP41MW 
5N741904 
5H74191W 
5N74192N 
SN74 3 93W 
SN74194W 
5NT41&5W 
5NF41MM 
SN7415TM 
SN741MW 
Sh74i»lv 
5N7422tN 
SW742SIH 
5N74S73N 
SNr4?79N 
5H743MN 
5.,742fl4N 
SNf42fliH 
5N74J9QN 

SN7434J5N 
SNr43>»N 

SN743B7N 
5N74MSN 
5N7*3flO*. 
SN74393N 



CMOS 



C 0*000 
C04001 
CW0O3 



C04M7 
CD400A 
C040W 
CD4010 
C0*0n 
C04012 

cwu 

CD4014 

CC«015 

ccMOia 

C&4017 
C04019 

CW01& 
CD*0» 

CD40J2 

C0*0?3 
CW034 
£0*025 

CWM7 
CD*059 
034029 
CD4030 

CD4031 
C0*033 
CP4034 

CD4KJ5 
CD4C37 
CD*0-W 

0D4O41 

CD4D42 
CD*!M3 
CD*04J 
CD4D4G 
CD4M7 
CB4D4B 
CI ■■:>■:-" 
■CD+QSO 
CD4D51 
C04O5a 
C04O53 
CWMS 
CC4O50 
CD40M 
CD4&M 
CD4W-C 
C040£9 
CO40TiD 
CO40T1 
C04D7Z 
CD4C73 

OD4Q7B 
ttWOTT 

E-D407B 
CDJOS1 
C04&a? 

omobs 

CO400B 



1J5 
! 25 



1 ID 
39S 
2LB5 

995 



CD4WD 

MC1440H 

MC14409 

MC1441D 

MCl 441? 

MC1441S 

MC144S9 

C04W1 

CD450Z 

CCUSM 

C04K95 

COJWO 

€04507- 

C&4SO0 

C&4510 

CD4S1I 

CD4512 

CCwSlS 

CE)45it 

€0451 a 

CD452Q 

C04554 

C04556 

CD45tia 

74COO 

74C02 

74CM 

74C« 

74GHJ 

74CI4 

7*C?Q 

74C3D 

74C32 

74C42 

74C4A 

74CT3 

74C74 

74C35 

74CW 

74CSQ 

74C93 

7*C9h 

74CI07 

74C151 

T4C1H 

74C1S7 

74C180 

?■!::■: Ci 

74C1« 

74C134 

74C173 

74C174 

74C175 

74Ct« 

74Ct«3 

74Ct« 

74QB3 
MMSOOS3 



3J6 

■is-; 



3 51 
135 
133 



108 
139 
4 95 



£49 
4 95 
1 A5 



3H 

3 id 
239 
2J0 
239 
2,39 
2*9 
JT5 
275 
239 
2,39 
239 
7 95 
»&3 



74LS00 



."4LSC0N 
I-4LSCHM 
74L502N 
74LSC3M 
74US04M 
74U50SM 
f*lS0V* 
74IJ09M 
74L51QN 
74LS1 tH 
74.L512* 
74US1JH 
74L&14N 
74US11W 
74LSJON 
74L.S21N 

74L520N 

74L5J7*! 
74L52&M 
74US30W 
74L5J2M 

■1! f-.J", 
74LS30M 

74LS421 

T4LS47M 
74LS4lB^ 
74LS5.1N 
74LS54I4 
74LS55H 
7iLS73N 
74LS74*! 
74^75N 
74LS76K 
74LS7flW 
74LSB3JW 
7413BEN 



74LS90H 
74LS&ZH 
744J5D3N 
74iiMN 
MLSWS 
74LS1Q7N 
74LS10SN 
744.S1 12H 
74L5113N 
74LS114N 
74L5122N 
74LS123N 
74LS124N 
74LS425N 
74L512SN 
74L5532N 
74tS136N 
74LS13SH 
74LSI3SN 
74LS14&N 
74LSI4-1N 
74LSI5IN 
74LS153N 
74LS154N 
74LS155N 
74LS15BN 
74L3157N 
74LS1&SN 
74LS1BDN 
74L31S1N 
74LShBZN 
7JLS1B3H 



74LSSB.4N 

■Ji^-.n.r.N 
r4j.si«N 

7+LSlWh 
■4:iT,-if, 
f4iS-.r3H 
74t5i73X 
■4i^' r*N 
74LS174N 
74UTAIN 

-4-i'MN 

74LS19IN 
74t.Si9?N 
741SP93W 
74LST94N 

74t„51»M 
74LS197N 
74IL5221N 
74t5240M 
74LS241N 
741S242W 
74LS243* 
74LS244N 
74L5245N 
74L5247N 
74L324AN 
74LS249N 

74La253N 
74L3»7N 

74L5250N 
74L5259N 
74LS2BON 
74LS20tH 
74L&2BON 
74L5273N 
7*LS275« 
74LS27BM 
74LS2S3N 
74LS29QM 
74LS2UN 
74LS23SM 
74LS59*** 
74L5324M 
74L5347W 
74LS34SK 
74LS»2tt 
74LS3SOK 
74LS3«QM 

74L&M4M 
74LS3A7N 
74L5-3CDN 
74LS373K 
74L&374M 
74LS37iM 
74L3377M 
74133&5M 
7iL53a«i- 
74L5390M 
74L&HOH 
74L3395N 
74LS439VM 
74L5424N 
74L50UH 
74LSS70M 
B1L595N 
S1L594N 
H1LS87H 
Q1L5.9SN 




i rs 
im 

'M 

IJH 

r h 



LINEAR 



74H05 SH 

7AMCH9 1.49 

78MG 1.49 
LMiciiri 

LMIOSJLH 

LM300K 

tuacMH 

'lMXW 

LMJOTCHTH 

LMMeCWM 

L14309K 

1M310CN 

t M3ilU/CH.'.' 96 

LM392H 1 75 

U43I7T 

LM31BCN/H 

LM31BN/H 

LM320K-XX- 

LH432DT-XM* 

U432«+X>:- 

LM3Z3K 

LM324N 

LM33BN 

U4340K-XX- 

LM340T-XX- 

LM340H-XX- 

LH344H 

LM34SN 

LM35BCN 

LM360N 

LM372N 

LW376N 

LM377H 

LM3&1H 



2.95 



325 



1.25 



275 



I Z'L 



1.94 
375 

1 Z5 



I.M14I4M 1 M 

IM.14 50CH/H 40 

MC140ON : *D 

MC1449N 1.49 

LM1496H as 
LMiS&BN 

Luiaocm 

LU1BJ0N 
LUlO&flN 

LHiasoH 

LMJII'iK 
LM2900N 
LM290IN 

LM241TN 
CAMl3t 
CAM1BT 



1 50 



3L95 



CA30Z17 
CA3D23T 
CA3D35T 
CUD39T 
CA3Q4G7 



CA3059ft 

CAKHHX 
CAS062N 
LM3065M 
QA3080N 
G«WN 
CA30&2N 

CA306CH 
C4*:J!Sf4 



(.M3B3T 



1 95 



CA3097N 

C*31»7 
CA3140T 
OJi4t5N 
CA3t«7 

CA3401H 
MQ3423N 



HE562B 

NE5flONjX 
ME56SIH/V 

HE592N 

LM702H 

LM709N/H 

LM740H1-I 

. i.<:-' ■;> ■■ 

LM715H 

LU7?3N/H 

LM733NJH 

LM739N 

LM741C>J't4 19 

LM747WH 79 

LM74fiN/H 39 

LM7UCN 2 95 

LU131QU ■- 90 



I r> 



t is 



SOM24Jh 
CA3WW 

LM3900I« 
LM3WJW 

. uatoow 

HC4131N 

BC4136N 
AC41S1H 
RC4194 
HC4I95 

ULM?goi 

ULW2003 

BNr94SW 

SNJJ451H 

SN75452N 

BHrttfSSN 

5W75454N 

SM7S491 N 

&N7S492N 

&M76493H 

5H7i454H 



349 

2J» 
2.75 



1.49 
325 
3 25 
4D5 
1-49 
129 
I 59 

1 B9 
1» 
I.2Q 
Z 75 
3.49 
199 
2.49 

2 49 
249 



395 
395 
350 



795 
110 

430 



HETAIU STORES OPEN MO N- SAT 
1310 "B" E. E dinger STORE 674 El Cam. no Real 
S.ii'it.i Ans. CA 92705 «2 Tysun, CA a 3 to BO 

m'5. Retail. Waroftouic Specializing in Systems 



ADVANCED 

COMPUTER 
RODUCTS 



Apple 

Silentype 

IN STOCK 



Wilh Apple Intelligent Interface 

Card Reg SM5.00 

Jnt*rf*e* Card Haa 

MISeftwwvFof HDWOhl.r 

HI'R»a. Graphic ^ — 

t Pncai uh. 9 549 .00 



BECKMAN 

Dieital Multimeters 

*~ 'In. M'. .:■ | 






H* TICn *» 1U | fl t% !»: ■: rjjri ins j* 
■<■ Xxyi i«im Ivl ifCeM i-«i->™™ 

[IrtlWi) »JKtm •* M 1S 1T47 (UTfPl ifcTJtl 

TECH 300 Otpul 
TECHSIDDiMlIt 
VC-M1 Vrni Can-ixi Ciw 
DG-TO: [.#!«!• C«rrpVig Cjmj 
HV-21 1 N#i ViVUet Fe,?t« 
P^221RPP«A# 

■13 1 AC Cvtwn Cut: 
DL-24 1 Dtkra-i 7mi L*»3 Pfil 
TL-J43 5«» T»H LMtil 



S' MUSIC MACHINE 9 
WITH 9 VOICES! 

• tiff Jfam k*tf Stafed aTai ftl Ul litrraoTr * Im 
air Tar fc H 1 *jc« * U»i r™ *rH1lC n> crzkxt 

atn*nmaaoC > Tn n [■<■ 

,i:l; 91 2 9. 95 

FLOPPY DISK DRIVES 

MPI H$1 -5l¥". 40lftvtki 27900 

5iuS»n 5JM00-5'-. - 35 k*c*» 3"95<M 

Sfly»»riS0Cifl01Hr 47SOO 

FDG-12ChBD ..4H00 

PERSQ M«W 277 dual H9SA0 

WAH GOiSICM ENS BUT Om* 290.00 

MPl S62 5^ _ Dual 34400 

wanGQ/Si EM ENS 2A2 Dmi BSh" 395 QO 
W«tOCV3l£MENS 3? 7H DO 



ESLSSCOrTTIHIrTTAIl tHCtUTltS 
Mm Ut-J aiCMMflnd l«e Moortw MSftJ 
■Mi m-t Lope WSA& WW 

■tfH LH-1 UW HiSftKr I470Q 

HU'i do 1 re m Hi Pff am fmnencf Cwnior 

14900 
kMtM Etyu Lope fab. 5Q00 

■WH LM Ee*w?rj Lose Prat* . 2t00 

■*M IM Ugh Sp»d L£0< Pn»o 770Q 

MW LTK'i Ljoc Probe Kit z 1 g'j 



&** Praia dips 



14-*wi Chp PC-L. 

ie-P/i Cm PC-te 

24^* Ckfr PC-24 

<«H>viCka> PC40 






£ 



Praio Boards 

14 15*! P&t&i . . «00 

(■TOO 1>» PBfM . P» 

. J-lOl 2lJ» P9-24SA 14900 

PH. KJJ . 2500 J*H->SlA-MJ .a?OQ. 
4U0D 



'-^.iHIJh^HM: 



^| « Apple II. 16K 
**^. or Apple II. Plus 



$990 



DISK SYSTEM SPECIAL 

^^^^ -""Apple II Plus w/48K Super-mod Video Mc<3wiaic r 
-- Disk II w/ConiroJier integer Based ROM Card 

Rftg. S2,2 20.00, ACP Price Sifil9 00 SAVE »401 .00 

Hi-Spwc-Spm id SEigoo osfit DvSkit 

CUil'DntS Ptififcr l,-Q 1NM *0CP* GrJShiJ Tjcw 

*fl*»ft If Fnrra.j.'e 16500 DC HJyK Ma3er.il 



-if-:' f. 10 SjrUbrt 
ifHrti X-1Q CwlfOBp 
JW Mur£C SyrrtDHifti 
16 Ch Antfoqlnpul 

Vib-CK- 



SEigoo 

IN HI 
1*9 00 
2G300 
I799S 

?5995 

:^'-\ 

1159S 
1K00 



Ouh II 

Pjte* LaVq Syslvn 
Pilr JW PtithjH' C*0 
[ zn-nj-iCHm tVti 

Bui^afuSoniMafiePkB 
Cows 10 MejjiatrraV Dfwr 

tffiSOCI 



S]490ij 
6^ 00 
349% 

55900 
45900 
45000 
16500 
199 00 
02500 



iPl«}*i ROM Cj-d 
PnuCam 

Ml fllAriiHKP 

Sanyt CaHHH 
lf>< Upg-idf K4 
PnaMEpPUn 

9 f IDQ3 T ConlrWr 

HftfiMicf GpHChUi 



SMISUti 

?19S 
M95 
M*5 
54 55 
DIN 
350 CO 

16900 
27900 
?30« 



NEWICalifomia Computer Sysiems APPLE Clock. Only $1 24*95 
N EW1 ZS0 Sof tcard ^or APPLE CPM 2 . 2 & M B AS] C 5.0 $325 . 00 



AATARI 8oo & 400 

j g Personal Computer System 

ATARI 800 $825,00 
ATARI 400 $449.00 



ATARI 800 Includ**: Compucer Console. BASIC Lang. Cartridge. Erjucalion 
System Maslei Cartfidge. BASIC tana uage Programming ManLtal.aOOOperalor'a 
Moneal w/Nolebooh. Alan ato Program Recorder. 1fiK RAM tvkxtule. Power 
Supply, TV Switch Box. 





Texas Instruments 
99/4 PERSONAL COMPUTER 

Superior Color , Music, Sound an.d 0? a phtcs - and a 
Powf-rlul Exlerulftd Basic - All Buill In. 
Ti 99/4 ConioUi only 

avajiabJe tor SKS'j Oi) 



$1099.00 



commodore 

$775.00 



DISCOUNT PfllC£S 

::■:■ -I'M 
»0m4U i« 
AUl-Uu 

»6'-3ia its 



10DKK«[UUlr«fr»H< 7»t» 



AS 
LOW AS 

jraea 3wa t*j tm d* i 

173 00 mMQui 

■SCfM ItEDEHCalay 

I7»H t3ntim*tw*m 



KDO 

UK 




SINGLE BOARD COMPUTER SELECTION GUIDE 



UO? 'MM 



PHCItUI Uf IHU 

IK." 'WW 



Order now in time 
for Christmas 



THE 
BONE FONE 







• SKIEHS 

• JOGGERS 

• SKATERS 

• CYCURS 
You must hear 
it and ltd rt 
m Mew it 

AM/FM mm 
stmcurds and 
fiSsjnutady 
wtQisaaid 
Ncearpijgs 
Vouvnar rt! 

95 



$ 65 



LI4.l!IJILJJ:IJ:M.im^:f t |.!.M^g1 



sis 



SPEAKS 
SPELL 



SPEAK J 
MATH 



SPEAK i 
READ 



S59.95 $75.95 S82.95 




TaTpd S ftf* af n ZH itd S«J S«hb UStf 



CinCCnY n»DI0 CDKTHDILED 

ntruA tiFr-Rnin uminu 



OFF-ROAD VEHICLE 



QUARTZ LCD WATCH 

WITH SNOOZE ALARM . 

Ttie looks and lundiont or ihe 
enpansive maoflls ai an 
altordable price. 

NEW 

A FUHCT1QKS 

• HCHJR3 *UONTH 

• inUIB »LMTE 

• SECON05 * DAY 



An Out*i«nd I n 9 ACP V»l u « 

ohlv $21 .95 




INTnODUClHGTHE 

CALCULIGHTER 

T>4 «Rey UQtilar In Eh* mV4d Ihal hMI, 




fitnM M>rfi.f.«iA-nii« V iefiH( 

pa *-e»l Ma*aTf aV laT l—IM E "f aWaTTI JPC « 
« lOI HBTaTI HtnfM 

npzc.-n p.cu CV: LUrir $49.95 



uiurmi 

• n DiGi i HjuFi 

FUMCTjOh 
CALCLHATOtt 

■Vw m uMet" gfl ■JkwTlftrirTy octU t Q ai i>Hv*nl. 

L>r>aqu« A b*iul4u»V rj**QfuM 4Wd lunciMjr-H 

KO HeWry, ThraHl ttWa^ 

gold, khw, of tAck 

WOtXfVT. atcPiuCt 
OOU> 95.00 *G9.»6 

silver s5^>o «m^e 

BLACK 85.00 *S9,95 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



FOR IN TEA NATIONAL ORDERS 
v-lul E Botcnarrt (714) 9S3-O604 
Santa Ana. CA9270S TWH: 910-595- 1565 
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m 
o 
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to 

03 
O 
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POTTER BRUMFIELD 
A PDT RELAYS 

- 14pm Hfii 

* IiniMnla;!: 

■ i;j.#i f .. 

* ui«d bui fu H j in if d 

.J1.KH.ieh 

1 p*c i" > caiJ ts i* j g a 

LA HOE OUAHTH IE5 *VAI LABLE 



FLAT LEVER 

HANDLE 
MINI TOGGLE 







1 OHM 175WATT 
WIREWOUND RESISTOR 



(1.75 each 
8'." tor>g, 1-Wdia. 



AXIAL ELECTROLYTIC 
CAPACITORS 



B.000WFD15VDd SVSOfl. 

J T-B' Pong i ' M( dun*Ui 

600MFD. 100VDC J1.0&M. 

J HJlfiShg ■ ■■ diir^lei 

4,700 MFDl6VDCirofS1.50 
3" Igngs 1 "diimiln 



PHOTO- FLASH 
CAPACITOR 

MOO MFD 3 JO VOLTS 

IT" 



; **i 



'*' '''''•lil.iOE. 



Jth 



3X5 SPEAKER 

fMti^t^&l, 3 di. Magnel 
\s^-^*— -y B OHM Impadance 

- *2, SO nach 
LARGE QUANTITIES AVAILABLE 



FLASHER LED 

Litronin FRL-4403 

■j.i iua»d **e\ i (d Willi hui I 

inllairiiirr-i«Jinl Ti .5ji.:ij;;j 

Mjlja " ir Bu It M ma 



COMPUTER GRADE 
CAPACITORS 

ALL AfiS BRAND N EW 
1.700 MFD. 
150 V DC S2.00 

2M in.dli. x'Uln. 

J.OOOMFD. 

150 V DC. SI 00 

3 In. dil.x 4'', In. 
6,400 MFD. 60VDC. 
l-3Jfl.in.di4.x4V, in. 



32.000 MFC. 15 VOC. 
2tn.dii. k2'Ji in 

23,000 MFC. SO VOC 
3in.di». a* 1 -', jn. 

CL*MP£ TO F4lf exPACHOflS »t<i 



S2.50 

5! 50 
53.50 



22«* EDG E: OAR c D.N NEC TO n 
riNSOLDERIAIL a»"ft.200" 



LAHG E aUANTrh E5 AVAII. AB LE 
It.ssaich IOicrS12.SP 



TRANSFORMERS 

115volt 
primaries 



# 



3 VOLTS , 20OMA. lISj 

fi VOLTS ,-»DMA. J1.2S 

1 1* VOLTS CT - r 2»MA. tl SO 

12 6 VOLTS C.T. , i AMP S2.TS 

IS.S VOLTS J AMP st ;.■;■ 



S0K SLIDE POT r**aeh 

K neb* 1»r Slid* n 

i>_>. tn, h. I audio liner 



ALL CLCCTROfHCS CORP* 

90S S. V^rmonl Ava. SEND FOR OUR FEEECATALOG 

Los An get os. CA 90006 
(213) 360-8000 



5 Eon 1 TVarnhoui9 Htiurt 

3 AM -5 PM 

Monday Ihrg Friday 

SHufday 

tD AM -3 PM 



TERMS 

*Ouonli1iii Litr-iltd 
- Mm Ordt< S1Q oa 

■ ArJd S2.DO 
Shipping USA 

■ Cilil Fti* Add6'. 
* Prompt Shipping 



CIRCLE 36 ON FREE INFORMATION CARD 



ELECTRONIC 
DESIGN LAB CA-1 6 




Components not inducted 

• Variable function generator 

I HZ to 100 KHZ TTL, CMOS logic levels 

• Six regulated supply voltages, all short 
circuit proof, including 5 volt 1 amp 

• Four logic indicators and debounce switches 

• Two CMOS to TTL convenors 

• Two large breadboards, all point to point 
connections— no soldering 

Everything is at the users finger tips. Our 
Design Lab will soon pay for itself in time 
and component savings. An excellent aid 
for engineers, technicians, students, and 
hobbyists. $99.95. 
Free brochure 

CASCADE LABS 

4156 South Alder Avenue 

Freeland, Washington 98249 (206) 22 1-7483 



CIRCLE 27 ON FREE INFORMATION CARD 



LONG PLAY 
10 HOUR TAPE 
RECORDER 



Top quality AC-DC cassette 
recorder, modified to provide 
5 continuous hours of re- 
cording end playback of true 
fidelity, distortion-free sound 
on each side of cassette tor 
a total of 10 hours. Unit has 
many special built-in fea- 
tures. TDK 0-C180 cassette 
supplied. 




$125.00 



PHONE RECORDING ADAPTER 



Record incoming and outgoing 
calls automatically with this all 
solid state unit connected to 
your telephone jack and tape 
recorder. Starts recording when 
phone Is lifted. Stops when you 
hang up, making a permanent 
record. Easily installed. No 
monthly charges. 
FCC APPROVED $24.50 



VOX VOICE ACTIVATED 
CONTROL SWITCH 




Solid state. Self contained. Excel- 
lent adjustable sensitivity. Voices 
or other sounds activate and con- 
trol recorder. Uses recorder mike or 
remote mike. 



IV* X 1* I V 



$24.95* 



€ 



Phone call Adapter $24.50*, vOX $24.95*, ('plus 
$1.00 ea, shipping & handling), 10 hr. Recorder 
$125.00* r plus $4.00 shipping S handling). Cali- 
fornia residents add tax. Mail Order, VISA, M/C, cod's 
okay, quantity discounts available. Money back guar. 
Free data. 

IMC SALES, Pept. 19 9335 Luhec St.. Box 929 
9awney, CA 90241. Phone (2131 BG9-B519 
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CONCORD 



COfftPUTER 



mo 



componenn 



1971 SOUTH STATE COLLEGE i NAHEIM.CA. 92806 

»ist «'iimc«mi '7iii\<iTT Hen ""«i*u«omitiioM 

Cul'iomil) [iWsil-Uoil ;;ni .,.„je,ui 



Cairn OR HO 
"i- .1)0 



[II »l'i '0D t' 



O 

z 
o 
a. 

i- 
o 

■XI 

_i 

ID 

6 

Q 

122 



S-lOO MEMORY BOARD 

16K 

STATIC 

RffM 

$ 249 




OO 



ASSEMBLED 
& TESTED 



FULLY STATIC OPERATION 
4 K BANK ADDRESSABLE 
EXTENDED MEMORY JWGMT 
MEETS IEEE PROPOSED 
S-JQO SIGNAL STANDARDS 
4 MHZ QP£ RATION 



California Computer 




IMPACT HUNTIJt 
■ Dec -woJucton grtphtc* in tht t Ufi i M i i 
• ft» ctturtcitt buffer 
-FutN HikitUbto tractor tjt H-P/J" 

IOO 



$649 



bare„ inc. 



W 



CPU CRYSTALS 



IOO Mtr 

1M31 

ZCC 

!.o; 

24S7E 

too 

S.00 
S.OGM 

100 

ii-0 

ta.o 

1U1S4 

no 

32.0 



etoo 

KCU41I 
400i/<K>40 

aoj$ 

mncCHTx 
OxnSOK 



soatwoas 

SOSO/t 



srjo 

4 SO 
J. 50 

zx> 

S.OO 
4.SO 

ieo 

*.so 

*50 
4.SO 
4. SO 
4. SO 
5.EO 
S.SO 
S.GO 
S.GO 
S 2.H 



MSJr l«o«c«p 

12" BLACKS. WHITE 
LOW COST VIDEO 

MONITOR 



Ann 
n n n 



i 



fcHaBJl 



W 50 EPROMS 

fiv "Glitrfws", Surgu Or Interf ereno %JQQ 1 Kk 8 $ 6. 75 

2716***8 1 4"95 

fc * ' , "* Hat SM- 



11s* M PI> 1 | 7 „ (Iw 



'vjty* *■ ' W 1 



MSM5832 

MICROPROCESSOR 

REAL-TIME 
CLOCK /CALENDAR 
GENERAL DESCRIPTION 

H*.**. Gin-'*! r:l*j 

ItUlcM TP*flr-ihi 
IS* t)«M * count** 4h 
U «J 1ECOHOS IM#L|TFJ 
HDDM &**-«.¥««( DATE «0*<Th. M VtHfl DataM 

tin J«M F«rm^ t»*k Of 



2732*^3 54.95 

Srr*OLf 5VOL.T FOR IT1»* 175! 



oppkllplu/ 

IV/7/7 48Kof 
memory! ~ 

$1089°° 



SN7400H 
SN7M2N 
SW74MN 
SN7408H 
SN7*10H 
SN741IN 
SN7*13« 
SN7*1*N 
SN74tBN 
SM74I7N 
S«7*23N 
SN74I5N 
SN743DK 
SN7437N 
SN743BM 
SN7440N 
SH7442N 
SK7443H 
SN744W 
SN7451H 
SN7454N 
SN7474W 
SN7475K 



.20 
.22 
.22 
.24 
.22 
.28 
.36 
.44 
.29 
29 
.28 
.25 
.23 
.29 
.24 
.22 
.57 
.78 
.78 
.20 
.20 
.32 
.32 



SH7482N 

SN7492N 

SN7493N 

SN7445N 

5N74MN 

SH74122N 

SN74136N 

SH74141N 

SN741S1N 

SN74153M 

SN74154N 

SN7415SN 

SH74157N 

SK74161N 
SN741K3H 
SN 74164 H 
SN741S5N 
SH74174N 
SN74175N 

■HntNN 

SH741S1 N 
SH743JHH 



).06 
.SO 
.« 
.60 
.70 
,N 
.« 
M 
.65 
M 

I.J5 
.80 
.69 
.35 
.05 
M 
.87 
.87 
.95 
M 
.75 

1.15 




With chopurctosa of 

She APPLE It 4JK 

SPECIAL PHICINGI 

3w5 prfnftr..%»" 
0V«*»*fctinf....535- 

Qntfff- 475^ 

FlmmttoGMnJ. t49 M 
UKFIOflCACrfife.S" 
mSC*l CBU...3S9" 

SJ4*n*)tf 23- 

Jwtj KStiiecl 3J" 

viaooioo a"... ns- 



mOnlioard boaerfeswlthom year *fe, 
• Usw/«S»B83^crysWoont7ofcd 

California Coarrjuter Systems 




Fltxi[liM cover 

asshonn 

t 2 4* 



INTERNATIONAL T^I.KCTRQNICS UNLIMITED 



CARBON FILM RESISTORS , 

OM-dl* X .f»'l«s [b*fcl ood- * 

/l4('i[A K .JH-lfti^ [**<*,' 1MM . _ lfl .J 

Z5 «■ Pt>r* wiMEi 



30 LTD H.W 

» 1.1 J 15. M 

not Ir-dlwiiliijl ly pJLljjrll - 



METAL FILM RESISTORS. 



win, nut : 



ton- nuMiiii/ n pk-m pwi pj-iro sk-;w 
3F Yi i^*.*Tf '- w *' s li0 ° *- B0 J ' H !'-** 

~f™ i-H- twwrrf iy«Hitt mod. lM h 1iB t, W i Bifs 

' i * Lj [ fc<rf y' imoo- .a .so 1.5* ii.n la.?* 

10 or port railltMl - Kt 1 ruin *1 dui.ll * p.eUwd - 



TANTALUM CAPACITORS 

lo 
.:■: .25 

,» .25 



»1H dfpptd t 205 



JutyJSY 
B ffluf/3BV 

Tuf/ZOIf 
1 .5iif /tor 

J.Zuf/ZQ. 1 
2.2uf/'JSV 
3.3uf/»¥ 



,39 .25 
.35 .ZS 



4..7ui71GY 
4.7uf/25r 
6,fcn76V 

Liir/ijiv 

■ fcityJOv 

lSuf/2BV 



ZZutYItY 
ZZutVHlp 
33uf/(V 
JJuf/lOY 
Huf/tY 
*7uf/l*V 



TTiXTAlfcfl CAPACITOR ASST 
Sel. of above - 



PB.TESKR flLH CAPACITORS - 100V * 101 
EA, PK-10 PK-1DC1 

.;:!.!' i .15 ■■■'- 

.HlSuf .15 -S5 

.HZZtaf .IS .M 

.0033U* ,1 5 .« 

.DW7uf .15 .« 

.QWBu* AS .95 

.CHuf .15 .95 

.OlSuf -15 .95 

,022uf ,15 .95 
T&TM QTT r 100O pci. 

MLtESTER CAPACtTOft KIT 

5 o: of the ibow w*lu« 114-55 



OOVuf 

OOlSuf 

OOJjf 



CERAMIC CAP AC IT ORS 
Ipr 22pf 5Spf IWpf Z70*f 

5 P f 2?pf tspr tsopf asopf 
7pf aapr azpf leopf <70pf 

lOpf 4?pf lOOp' 2ZQpf 6Mpf 

Ipf - .M4M .luf 

Tot*l U. PR-Id PK-100 EA. PK-10 

1-1000 t-20 S .95 6.50 .2S 1.25 

1000- .10 .38 O.W -2S 1 -ID 

CERAMIC CAPACITOR KIT 

tt-c? E*i. of the ib4rt values (11.50 

CK-c3 IDm. of the Jbsv* values 20.50 




TTL 



It* OfF ON EUJi 



7401 
M0J 
740* 

run 

P4« 
7407 



T4D1 .27 

741H .11 

7411 .« 

74H ,» 

7417 .20 

74^1 .n 

IUb . ;■'■ 

m?j .n 

74 3D .H 

H5I .» 

7437 ,?D 

745A .IB 

7440 .IB 
J*Kl .« 

7441 . 35 
>*4J r U 
1444 .« 



MS* .JO 

7«is ;■:■ 

M70 .45 

7(7? .1? 

M7* . in 

7475 .44 

NTS .49 

7*K .':', 

74« .?J 

7411 .5fl 

74H .SO 

74H .42 

7*» I.H 

74K .51 

7*fl M 

74« L 5J 

749J ,34 

74tt .59 

74K i 1 , 

7**t ,11 

74IC6 .41 

74107 .35 

74121 .35 

74127 -)* 

74)23 .31 

J43J& -i(J 

74121 .50 

J41M .11 

74141 .35 

741*5 ,50 

741*1 1.75 

7*150 1.35 

74151 .50 

7*15 J ,31 

74154 1.45 



74115 -14 

7415E .S 

Hill M 

74151 .75 

741*4 .70 

74161 .71 

■ i ';!.-■ '■■■ 

?41« .85 

741*4 .15 

?4 1« .';'■■ 

?4170 I. iO 

7417J 1.25 

74174 1.0* 

HI 75 .15 

M17S .70 

74177 .70 

M1K V> 

74111 1.15 

Mie 
uin 

7*1 V. 
74111 

74117 .50 

741 H .It 

7*11* .B5 

741 « ,.(» 

71114 .CO 

711U7 ,75 

741H 1.10 

741 H J.7.5 

745200 3,75 

7427* ,45 



-50 
1.15 



PK-IC* 

9,00 
o.OO 



TRANSISTORS 

7H310I HF1 J3-M S.?5«j l07fl,H ZS/U.IS IW/SU.M 
JHJ9M PnP :0'12 i.'75rj 30/51.65 B/U-S IM/JU.OO 
UOtm M 10-1B i.*5ti lfl/».M Z5/5S.O0 IHJQ9.I0 



ll^OITONUt.H 
U* OJT ON JH.OO 



LKJZDT-i HcG»t'l«* 5 V n*g (7305} 

LK3?0ME Nt4tt1vi \Z V ng (791?) 

LKSSOT-IS »e**tivt 15 V rtg Iroisi 

LWOT-5 P«it1w S ¥ r*Q (?9KJ 

LA140T-fl Positivo 6 V rtg f7«B> 

LH3+DT-1Z PoiltlH 12 V njg (TSI2) 

LH340T~15 Fai1t1ve 15 V reg (7315) 



DIODES 

ID4141 I IH51*> i 
iMOOE S cr- ; v 
IMM7 100OPIV 



15/5,1. M 100/55. DO 1 SOOTH 3. W 

ii/ii.oa ico/u.oo iwq/k*.m 

Idril.JEi IM/ill.M 1000/510.00 



95&4Z 



Fiywt bj Chick, «.*.. UK/COD, H/C or VISA, Add 5t,00 for fXIEKSATMBiH. EU-XTBOMtTv ( ALWIll 

shippm^/handling In U 5. Can-ada and hexico, AdditfKial chir^t- 
for UPS COO or flLUt LUflLEr Other Countries 11,00 * Kl of Order 
totel. C4TifornH rtiidOnt^ add sale* lis. 4lin1nv ordtr 51Q.W 

5CHD43LS AND COURSmEsI CJRUER5 ACCEf'TIO OS OFFICIAL 

PURCHASE OROER5. ^^_ 



phone ^w 22a aero 
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M 



ICRO 
ART 



552 Summit five. 

SUJestfiefd. NJ. 07090/ 

{201 ) 654-6006 



MOTION DETECTOR; Features include transpar- 
ent, optical IC completely assembled on circuit 
board with necessary capacitors. Extensive specs 
and application notes included,/ 15 00 



CRYSTALS— 3.579545 MHz », 

(.5 MHz Z« 



J1IM&0 LCD's 

Green. 7/l.OO-Vellow, 7/1,00-Red, 10/ 1. 00 

100/13.00 100/13.00 100/9.00 

MOUNTING CLIPS— 12/100 



7 SEG Displays (comp. grade) 
.3"/95t-6"/l.*5 (speciiy ann. or cath.) 



AM/FM RADIO CHIP— (#4408) 2.00 or 3/5.00 

Complete M/FM iC-txternal IF required 



DIPPED TANTALUMS 

.47 nt 35V (1" leads) 10/ 1.00 



SDPER SDB MINI LTTICS 

(1" rad. leads, by Nichicon) 

IOOOjii SOV (I K." L X V. W), 75* or 10/6.00 

47iif25Vf/l 1 "LX'A"W). 10/J1.00 

WW 330V (photo flash or laser circuits)-?/ l.OO 



COMPUTER GRADE TWIST LOCKS 

320O|i! SOV (ideal (or power supplies) 2.00 

lOOOjJ 50V— 1.00 lOOOnt 185V— 2.00 



DISCS— .001 1KV 25/1,00, .1 50V 15/1.00 



HEAT SENSITIVE SWITCH— 4/1.00 

sell contained unit opens at 150 C 



9 DIGIT FLUORESCENT DISPLAY by NEC 

complete with driving circuitry-2.50 



EXTRA LOUD 9V BUZZER-3/2.00 



WALL PLUG ADAPTER— 5V DC @ 160ma-l,50 
6.3V 1.2 Amp Transformer — 1.75 



MINI AUDIO TRANSFORMERS— 3/1.00 



DIGITAL MOTION/UNIT COUNTER MODULE 

(Fairchild) with large 4 digit display & specs-7,00 
803S Microprocessor, 17.00 



INTERFACE CHIP-D8243 

16 line I/O entenrfer for all single chip n Ps 5.75 



SUBSCRIPTION TV EDUCATIONAL KIT 

Ih^'ri'^jTVqhim^iny^Lrr^eJwtl^^gcin'llLjnetoanripl 
i proper pidirfe or i&uTirf. chinas an joo'ft »mi( t lubicfip- 
hpn TV vfrtpl, Now you cm tnd Ihe i^ui. On 24-pife drusMed 
mwiiul contikni ■ OBeriptkfl of how intch > jy5tim woftu mi 
hckldeS cpniCrutodn .!:h.'; !;r tji, ■ i.r,.- * drCuil \o r«1-Jra the 
oude *ikI virjf o s^nalx 1o thtv origral stvte. Owly'l nproron 10 
wcrtihiTUir^*e8soi!h*U.S.outoo*5feqL)lniin«o(avM5**Md 
il not ff tended for bepnwf s, 



Dnled md ttcfwd PC projoct bortU,.,. 


_ 23.00 


Ekjard it4 manual.. . 






.... 3S.W 








7S(B 




FREQUENCY COUNTER CHIP 






ICM 72251 PL 




(40 pin; 


with on board dividers, 




decoders It 


rivers. 


18.95-specs included 


ZENER DIODES— 20V 1 amp 10/1.00 




IIMFAB 




uiasK 


soo 


111130.3 


1J0 


UJ30DH 


7S 


1M 13W 


M 


ucaoiM 


33 


:>' k-'i 


1.15 


L1I307H 


SO 


1H1307 


JO 


LV»7 


M 


1U 1307E 


X 


LUJMU 


m 


lit 1310 


175 


lujw 


.so 


LM1391 


1.50 


LM310 


1.05 


1M1414 


225 


UJ31IH 


(S 


LIIISPJ 


2.90 


LMJ17K 


5.CO 


1M1B03 


275 


LH31M 


1JS 


UU18W 


1.7S 


WtimAt 


I.Li 


IU1873 


1.75 


UI3M41 


US 


UJ1930 


1.S0 


IU3H 


I.H 


UM 1841 


1.7S 


JJ33S 


185 


LM184I 


1.75 


U43MI 


too 


LMItH 


l.SO 


IMHMt-1! 


i.n 


LU 21 11 


1.60 


UI341M! 


us 


HI 2113 


L7S 


LM343H 


lie 


LH2507 


240 


UJ37J 


1.35 


LUM17 


155 


LM37! 


7(1(1 


LH3HE 


1.10 


1M390 


1.15 


1MJ054 


1.50 


mat 


Lffi 


1M3064 


2.09 


LM3H 


!J6 


1 M y*,l 


1.50 


mm 


1.50 


LM30U 


2.50 


tuaw 


ISO 


LU»70 


250 


L1I3M 


LS5 


lk(-;il 


2.00 


uins 


7S0 


LMK75 


2.75 


LM7«C» 


H 


UK S»S 


175 






LU3SO0 


.75 



Terms MICRO-HART accepts Visa, MC, and telephone COD'S. Foreign orders J5O.0O minimum plus 
shlpping-US lunds only. Orders under 110.00 include S2.00 for shipping/handling. All components 
guaranteed or money refunded. Immediate shipping. N.J. residents add 5* sales tax. 

MICRO-MART • 552 SUMMIT AVE., WESTFIELD. N.J. 07090 • (201) 654-6008 



CIRCLE 57 ON FREE INFORMATION CARD 




, LOGIC! 
=J=« PROBE 
KIT 



TECHNDLOOv, IPJIZ 



APPLE GAME PORT RD40TE PLUGIH 
EXPHNKR with SELECTOR! 

Allows con tinuous 
connection of any thrw 
of the Apple t»m port 
wis. 



^ 






555TIMER 

27* 





IQ12 



COMPLETE BOBSA BASED 

MICROCOMPUTER 

|>WD«iCflOPnocessGH twining unit 
\yOU GET: 

* Fulfy xLismbfed sntf tested 80&5A MlcfQCQm 
pcrtw ¥/Hti IK RAM, IKPROM t &lKEPflOM, 
Progrmrwnabiol/O.PMyooBril unit, CPU card, 20 
nut Asynchronous serial port, Oisptoy and 
Gpmtlng system. 
VBOSS4 Cookboo*. 36£p9Q9$ tofutsyou from 

basic concepts to xtuai dftxrpt 
•eoeOBOSSAS&mvjraDes^riBooAr with 
dotaitod examination dt alt 244 instructions. 
336 pagos include sample prog ram s using 
alt bas/c instructions and typical assembly 
language. j^^^^^^^^^^^^H 



8085A 



Digital Puis en 




VniKlKCLUIDRS 



HCAiFvi rmmn 

TKH-W. WA-W TWI.1H 

nOIIH.' Tt04i4V. filimn 1 

rail '.ir TWH.4V.' ™:4 J« 

tUtiKVi 7iu Hi- 




( 4 r 



|O©©0®0. 

©S©OQ©| 
©©©0©©l 



$295° 




S 100 16H ADDON 
BARE BOARD 

WITH DOCUMEMTATiaH AMD 'OQ95 
Df TAILED IMS7RUCTI0N BOOK A>0 



jWMXWP sl.60 

MCI3S0P T.15 

MCI35SP 1,30 

LM3*QN 1.7S 

KE5S57V 1.25 

MC1458P .SO 






Global Spwciatti** 

l_ogic Probes 






*46 



'66 



withjwnpei-j antt 
in struct idf\9 



IHL 



|l024x4 Static RAM* m Crt 
450 ns *<| 3i| 

lOOn, *5.50 



orj 




WULTI-OUTLEI STRIP 
U L107K- SW ITCH. M LOT 
and BREAKER, $|099 



APPLE EXPANSION KIT 
16K Memory AddOn $^ A 

MEMOPs- ADO-OW Kir 
INCLUDES INSTftUCTfOHS 




744SOO 

74LS0i 

74LS03 

74LS04 

74LS08 

7<LSO» 

74LS10 

74LS20 

T4LS2I 

74LS22 

74LS2B 

74LS27 

MLS30 

74LS32 

74LS38 

74LS42 

74LS4B 

7*LS5I 

74LSS4 

74LS74 

74LS75 

74LE7S3 

74LSSS 

74LSB* 

74L590 

74LS93 

74LS107 

T4L51I2 

74LS113 

74LS122 

|7«LS123 

74LS126 

MLS13B 

74l.St51 

74 LSI 53 



26 
M 
26 
26 
20 
26 
M 
26 
26 
2G 



S3 

.85 
.78 
25 

as 

M 
,60 
M 
SB 
.05 
M 

a» 

45 
,38 
•!3 
.48 
.OS 
.89 
89 
,44 
J44 



74LS135 

74LSt58 

74LS180 

74LS18t 

74LS182 

74L5163 

74LS184 

74LS185 

74LS1TO 

74LS17H 

74LS175 

74LS1M) 

74LS193 

74LS-795 

MLS1M 

74LS221 

741.5240 

74LS241 

74LS243 

74LS244 

74LS245 

74LS253 

74LS257 

74LS25e 

74LS250 

74LS27? 

74LS2S3 

74LS293 

74LS298 

74LS366 

74LS367 

74LS388 

74LS373 

74LS374 

74LS3S6 



1.15 | 
751 

usl 

85 | 
-95] 
ISO! 

66 | 
85 1 

1.751 

75 | 

.75 I 

.75 I 

.95 1 

.95 1 

BSl 

1.4ol 

1651 

1851 

1451 

1451 

2 251 

95 1 

.95 1 

9S| 

441 

icol 

1B5| 
120 1 
95l 
55 1 
.55 1 
1.33 1 



a 

s 

m 

DO 

m 

3 
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CO 

o 
123 



The Most Professionally 

Designed and Economically 

Priced Component Kits 



Capacitors 



Daluxe 



19.95 each Radial Elect rolyttcs 

1 mfd through 2200 mfd 
80 pieces 16wv through 50wv 



6.95 each 
30 pieces 



19.95 each 
80 pieces 


Axial Electro lytics 

1 mfd through 4700 mfd 

16 wv through 50 wv 


6.95 each 
30 pieces 


19.95 each 
50 pieces 


Axial No n- Polar Lytics 
1 mfd through 100 mfd 
16 wv through 50 wv 


6.95 each 
20 pieces 


19.95 each 
60 pieces 


Low Leakage Electroiytics 
"Tantalum Replacement" 
Max leakage .4 microamps 
.1mfd through 100 mfd 
10 wv through 50 wv 


6.95 each 
20 pieces 


19,95 each 
50 pieces 


Dipped Tantalums 
.1 mfd through 47 mfd 
6.3 wv through 35 wv 


6.95 each 
20 pieces 


19.95 each 
100 pieces 


Polyester Films 
Non-inductive types 
.001 mfd through .47 mfd 
100 wv 10 % Tolerance 


6.95 each 
35 pieces 


19.95 each 
60 pieces 


Metallized Polyester Films 
.01 mfd through 1 .0 mfd 
250 wv through 630 wv 


6.95 each 
20 pieces 


19.95 each 
100 pieces 


Ceramic Discs 

10 pfd through .1 mfd 

50 wv through 500 wv 

All popular temperature characteristics 


6.95 each 
30 pieces 


19.95 each 
50 pieces 

19.95 each 
1000 pieces 


Monolythic Ceramics 
"New Most Popular Ceramic Capacitor" 
Radial Dipped, lOOpfd through 
1mfd - 100 wv 

Resistors 

V* Watt Carbon Film 

5% Tolerance 1.0 ohm through 10 meg 


6.95 each 
15 pieces 

6.95 each 
300 pieces 


19.95 each 
1000 pieces 


Vj Watt Carbon Film 

5% Tolerance 1.0 ohm through 10 meg 


6.95 each 
300 pieces 


19.95 each 
400 pieces 


V* Watt Metal Film (RN55D) 

1% Tolerance 49 ohm through 499K 


6.95 each 
100 pieces 


19.95 each 
40 pieces 

19.95 each 
60 pieces 


Resistor Networks 

5% Tolerance 4 pin styles 

9 pin 7 resistor 8 pin 4 resistor 

6 pin 5 resistor 6 pin 3 resistor 

Diodes 

Switching Diodes 
25 PIV to 75 PIV 
2NSEC to 6NSEC 


6.95 each 
15 pieces 

6.95 each 
15 pieces 


1 9,95 each 
50 pieces 


Zener Diodes 
5.1Vto30.OV 


6.95 each 
15 pieces 


19,95 each 
100 pieces 


Diode Rectifiers 

50 PIV to 1000 PIV 

1 amp (1M4001 - 1N4007) 


6.95 each 
25 pieces 



Kits guaranteed for quality and popular assortment all parts sold 
separately-send for catalogue and price sheets (Send self addressed 
envelope) 

Other items available: IC's, Crystals, connectors, fuses, LED's. tubes, 

switches, lamps, speakers, etc Will make special kits upon request. 

Five million dollar electronic inventory. 

Please send orders or inquiries to: Quad Marketing Corp., P.O. Sox 

126, Woodbury, NY 11797. 



4Kx16 MEMORY BOARD with 64 IC chips (2102) 
in sockets. Super deal at $50 the complete board. 

$29 AUTO SECURITY SYSTEM alarm system $7.00 

SPACE MAN toy module PC board w/musical IC 
synthesizer chip, ROM has 5 programs, wierd noises 
blinking LEDs $3.00 each 

DATA STATION CONSOLE w/keyboard 9 inch 
monitor, power supply. Logic boards broken. $80 
Send fo r details on this one. 

Computer video monitor chassis 9 inch, 1 2 volt used $40 
Computer video monitor chassis 12 Inch, new $50 

Hy Gain CB chassis, trunk mount $9.00 

Govt surplus walky 
talky, used cond. 
47-55,4 mc range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 for $45 

AN/PRC-6 

SEE IN THE 
DARKNESS 

IR viewer, portable, new with 
choice of one lens... close up, 
telephoto or gen. purpose. 
Requires 6 volt DC btry. $250 

Parallel ASCII- 1 1 Keyboard 

Unused $50,00 

Red LED's large 10/$1.00 

Shipping extra on all merchandise 

Mesiina Inc., P0 Box 62, E. Lynn, Mass. 01904 
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MCFR Associ ates EXCLUSIVE! 

SURPLUS COMPUTER BARGAINS 



8 INCH FLOPPY DRIVES 

Used, removed from systems Mfd by MPI Division of 
Control Data. These are tno CDC floppy! 1 Includes 
schematics & I/O data. Sold 'As-ls" but complete and 
whole 1 An incredible BARGAIN, easy lo interface with 
most commei t; in l controllers Features "hard" sectoring 

Special Price Only S229.D0ea. 

Buy 3 and SAVE BIG 11 3/S599.00 

Ptus Sftppntg 





DAISY TERMINALS lealuring the DIABLO 

HyType Daisy Printer This exciting terminal features: 
RS232C ASCII 110-1 200 BAUD. KSfi operation plus tan- 
tashc PLOTTER mode wr|h bidirectional hon* & vert'l 
movement, 1/60"" H & \M8"V increments 15" platen, 
prints at ID 15 A 30 cps f Uses plastic pnntwheel and 
has many more exciting leaiures Includes operator's 
manual & schematics Used & returbed 
Now Only 51499.00 

Add S3Q.QC tot Shipping Ci-artf Pir Stupptno On OtMfWtv 



* SELECTRIG Typewriter Terminals 

USED, olf-loaso Features ISM SeEectnc Printer RS232 
I/O. Takes BCD code type elements Whole and com- 
plete "AS-IS" | may need some adjustments] SEE OUR 
OCT J9B0 ADVERTISEMENT in this magazine. 15" 

carriage, type ball included 110 VAC includes power 
supply. I/O and printer circuits and more 

Only $469,00 

Atia SrB 00 tor Snipptng Ctatt Pip $t\*pp*ng On De-'nwr 
MrHntortinC* Manuals Available $15.00 
-111* 1 , j £« -»■. 




2/»7S0 



CET YOUR COPY OF OUR LATEST FLYER! 
Circle (he Bingo Card Number or Send o 1*1 Cla*9 Sttmp for a Free Copy. 



CFR ASSOCIATES, INC. 

18 Granite Street 
Haverhill. Mass. 01830 



617-372-853G 

Phone Order* 
Welcomr 
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ULTIMATE 
WORK jf'fi.** 

center -q&LAj! 
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SAVE 



TOLL FREE 

800 227-0104 

In California (415) 532-2711 

SHIPPED WITHIN 24 HRS. 



ORIGINAL JAPANESE SEMICONDUCTORS 
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1 -9 
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2SC 




2SD 
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3 00 
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0.70 
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0.60 
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4.50 
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0.75 
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3.90 
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4.90 
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LD 
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3.50 
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0.40 
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80 


3141 7.10 
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0.80 
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0.40 
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0.80 
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773 
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0.45 
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0.86 




2SB 




1451 


150 


511A 


2.20 
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FOR 10 PJECES AND UP, SEE CATALOG 
PARTIAL LIST. ASK FOR OUfl FREE CATALOG 



1500 TYPES ORIGINAL 
JAPANESE TRS & ICS 

1000 TYPES 

EGG REPLACEMENT 

OTHER ELECTRONIC 
PARTS FOR TV, STEREO, 
CB, CAR STEREO 



ELECTRONIC PARTS SUPPLY 

P.O. BOX 5356 BERKELEY. 

CALIFORNIA 94705 
VIS. M/C. PREPAID. COD. M/O 



CIRCLE 3 ON FREE INFORMATION CARD 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 



Free Information Number 
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AMC Sales 122 

A & P Products, Inc 27 

Acrif* Electronics 109 

Advanced Computers ] 1 8-1 19 

Advanced Electronics 24-25,98,101 

All Electronics 122 

American Antenna Back Cover 

Amerigraphics 105 

AMF, Eleclro-Componarits 126 

AncroiKi 120 

Arkon.................. 86 

B & K Precision Dynascan Corp 81 

Bag nail Electronics 109 

Karel Bans 107 

Beckman Instrument 85 

Bullet Electronics 120 

Burden Security.... 126 

CIE Cleveland Institute of 

Electronics 18-21 

CFR Associates 124 

Cal- West Supply Co 114 

Cambridge Learning. 95 

Cascade Labs 122 

Chancy Electronics 114 

Communications Electronic. 39 

Command Productions 107 

Creative Electronics 90 

Concord- Computer 

Componants 122-123 

The Cooper Group 5 

Dafie Scientific 126 

Diamondback Electronics 108 

DIGI-Kcy 125 

Discwasber 17 

Dominion 114 

Edu Cal Publications 105 

E[CO 103 

Electronic Parts Supply 126 

Electronic Technology Today 104 

Enterprise Development Corp 103 
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11,12 Formula 

63 Gladstone 

21 Global Specialties 

— Global TV Electrics.. 
51 Godbout 114 

— Grantham College of Engineering.... 106 

82,23,19 Heath 34-35,37,90,C3 

67 Hitachi Denshi 44 

29 Hustler , 90 

— Information Unlimited. 107 

81 Institute of Audio Research 86 

69 International Crystal 32 

54 International Development 103 

— JS&A 1 
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52,53 Jim-Pak 82-83 

55 MTI..... 88 

— McKay Dymek 32 
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— Micro Management.... 107 
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— National Technical Schools 28-31 

58 Netronics 99 

64 O.K. Machine & Tool 93 
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PPG 26 

Paccom 94,103 

PAIA 103 

Panavise 40 

Poly Paks 112 

Quad Marketing 124 

RCA 87 

Radio Shack 119 

Ramsey Electronics 115 

Regency 41 

Sabtronics 13-15 

Solid State Sales 1 12 

Spacecoast Research 108 

A.W. Sperry Instruments Inc 23 

V.A.M.P 126 

VIZ MFG. Co 38 

Wersi Electronics 40 

Yamaha „ 33 




PRODUCTION OVER-RUNS 
ASSORTED . . . NEW 

MINIATURE 
SWITCHES 

TOGGLES, ROCKERS, SLIDES, itc. 

From ofw of Atntrlu'i 

Leading Manufacturer a 

Original Cost to $15 Each I 

BAG OF £«J rt {% 5 BAGS 
20 I ■ W $4.oo 

Fl. ret. add III. t*. 

Add 20e per bag, Shipping/Handling 

No C.O.D.'s 

at35if= Electro-Components Division 

P.O. Box 5055, Dept. RE 

Ft. Lauderdale, FL 33310 



Burglar -Fire Protection 



Protect Your Life, Home, Business, Airto, Ate. 

■ Our catalog shows how. Inrtall your awn 
alarm systems ond device* tuid save iSSi. We 
offtf FREE write-in engineering service, 

FREE CATALOG "-"^^Xt**" 



Burdei Security Co. Box &2g02-RE Lincoln , Ne. G8501 



FREE KIT Cata log 




£ U JN'U* llUr* OhNLRATyR KIT 5:5 9 -?S 
| Auto- Ranging Cap -meter kit $79.95 

Phone 415- 447-3433 

Write or Phone for FREE CATALOG. 
Average I minute Saturday call in 2 If 



conloms 

TEST & 

EXPERI - 

MENTERS 

EQUIP 



riAt"*P SCIENTIFIC INSTRUMENTS 

UtWJE B ox 1054R LiVERMORE CA 94SS0 



CONVERT ANY TV 

TO A HIGH QUALITY MONITOR 



- m - 

HIGH QUALITY 

TTTTTT1 1 * 
T * » 
T * » 

MOD « KITS 


• • 



• Hot Chassis or Transformer sets* 

• 64-80 characters per line 

• By-passes tuner & I.F. 

• Normal viewing unaffected 

• Safe — Easy kit installation 

ACVM Hi-resolution *34.9S ppd. 

• Referenced to neutral 

V.A.M.P. INC. 

Box 29315, Los Angeles, C A 90029 

Calif- Residents add 6% Sales Tax 




Teach yourself the latest in electronics: 
from the fundamentals to microprocessors 



Waiting fcryou in the new Heathkit Catalog is an exciting 
world of educational self-study programs, that can take 
you from fundamental electronics through microproc- 
essor interfacing and computer programming. 

Heathkit/Zenith Educational Systems offers 11 pages of 
information on 25 educational courses you can take in 
your home. All are clear, concise college-level courses 
designed to advance your level of knowledge. 

Whether you're an old hand at electronics, just begin- 
ning or perhaps interested in learning about computer 
operation and programming, Heathkit/Zenith Educa- 
tional Systems has the course for you. 

Educational courses featured in the new Heathkit Cata- 
log include: Fundamental Electronics — from DC and AC 
to Semiconductor Devices, Electronic Circuits and Test 
Equipment; and Advanced Electronics courses on 
Phase- Locked Loops, IC Timers and Active Filters. 

Heathkit/Zenith Educational Systems' full line of com- 
puter-related educational programs — including 
Computer Programming, BASIC, Assembly and COBOL 
Language courses and self-instruction courses on Digital 
Techniques and Microprocessors — is also available. 

Self-Instruction Courses from Heathkit/Zenith Educa- 
tional Systems are the effective, low-cost way to learn 
tomorrow's technology today: 

Effective because each Heathkit/Zenith course is 
uncompromisingly developed for applied, useful 
learning. First, you read clear, concise text material. 
Then, you see each concept in large, easy-to-undersland 
visuals. Finally, you get hands-on experience by per- 
forming experiments. 



Low-cast because everything you need is included with 
each course. For example, electronic parts are in- 
cluded with each Electronic Fundamentals course, to 
make experimenting easier. And trainers, cassettes, 
slides and filmstrips are available for many courses, to 
enhance your learning experience. 

Turn to pages 71-82 of the latest Heathkit Catalog for the 
full story on Heathkit/Zenith Educational courses. 

If you don't already have a Heathkit Catalog, send for 
your copy today — at one of the addresses listed below. 
Or pick up your copy at the nearest Heathkit Electronic 
Center* in the U.S. and Canada, where Heathkit/Zenith 
Educational Courses are displayed and sold. 





Don't wait until tomorrow for knowledge you can learn today. 

HEATHKIT/ZENITH 
EDUCATIONAL SYSTEMS 

Dcpt. 020-723, Benton Harbor, MI 49022 

In Canada, write Heathkit /?.enith Educational Systems, 

1480 Dundas St. E., Mississauga, Ontario L4X 2R7 

l*See the while pages ofyourphonr book for the location 



neatest you in the U.H., Heathkit Electronic Centers arc 
units ofVeritechnology Electronics Corporation.! 
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IF YOU OWN A RADIO, THIS MICROPHONE 
WILL LET YOU TRANSMIT FURTHER AND 
CLEARER OR WEIL GIVE a 
YOU YOUR MONEY BACK'X f 






Guaranteed to 
out perform any mic 
on any radio! 



A speech processor microcircuit, de- 
signed by us, that eliminates splatter, 
boosts power and recharges its own bat- 
tery. A patented American invention made 
in an American town. 




CHECK OUT THE EXCLUSIVE FEATURES! 




CLIPS 

ANYWHERE 
PROCESSES 
SPEECH WITH 
COMPUTER CIRCUIT 
SOUND SENSITIVE 2 
INCHES OR 2 FEET 
NOISE CANCELLING 
TWO MICS WITH 
ONE SWITCH 
FRESH CHARGE WITH 
NO BATTERIES 
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YOUR DOUBLE GUARANTEE 



GUARANTEE I: 

The K40 Speech Processor is guaranteed to 
outperform any microphone it replaces or re- 
turn it for a complete and tull refund within 7 
days from the K40 Dealer that installed and 
tuned it. 




Unconditionally guaranteed for 12 months. 
Guaranteed against cracking, chipping, or 
rusting. Guaranteed against mechanical fail- 
ure. Guaranteed against electrical failure. No 
exclusions. No gimmicks. For a full 12 
months. 




Suggested 
Retail 



Sold exclusively by 




AMERICAN ANTENNA 

ELGIN, ILLINOIS 601 20 

g COPYRIGHT AMERICAN ANTENNA 



American K 40 Dealers throughout the U.S. & Canada. 
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